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b trac t 
E\P ca taraC'l ~ arP a cc>llllllClll prol>lc•Jll fur "c'JlJor JH•oplc• Long wait llJUPS for 
cat arart c...tu gc·r~· clq!,l cHlr· I Jw pcll it>nl s· quality of lif'c•. Hc·clnl'l H>ll in long wait I inws 
i ll (' \ (' ('a t a l( \( . t s ll r g (' r ~. h as g () I i Ill p ()} I (\ I }( c. as ()II (. () r I I )(' f 1\ (' I 11 ( l j ( )J p I I!> I I I \ ( \l {' ( 1 s i 11 
t1w lu·alth catc· '-1\c...tc·m~ 111 (';umcla fll£' JJtain c'CI Illril>ltlion of this lllf'"'is ic... to dP~ign 
and dc'\l'lop H clic..,riPII' 1'\f'lll '-~llllltla ti on IIH>J in .J \\\to Slltcly th P \\(ll( tilllC'S (walt 
1i111P 1 and wait tiillP 2) for patir•nls iu l'alanwl sll i gind J>IIH'c•dtuc•. Two nllanH't 
c... urg tcal ptucc•durc·~ au• c...uulllatPcllu the· c...i11ndalion (()ol: \oiiiJC'IIl Ilc•r tlth C';llarrtc't 
Sttrgiral ).Iocl<'l (:\IIC'S \[odc·l) awl C'c-ttantc t Su1gc•n Cc•JJPIH' \Ioclc•l (C'SC: \foclr•l). 
1 w o a 1 t c• 1 n at i \C' p a t i P 1 1 t 1 I' fc 'IT a I 111 PI hod c... ( rc .f'c · r p a t 1 c • 11 h I IJ I l 11' "'1 1 1 g P IJ Il \\ 1 t h I 111' l c ·a c... t 
IlllllllH•r of patic•ut '-'1 anclunifollll dt"''ltiiHIIillll of pali c·nl~) aJc• prop()sc·cl ancl c·olllJ>cllt'cl 
to t he• c•xi~t iug uu•t hod to <'XcUlliiH' whic·h 1111'1 hod 1 c•'-ltd h iu t £'citi<'C'cl wai I I im<''-~ TllC' 
in1pact"' ufdwnging thf' lPC...Ot ll< '<''-~ ('-.tirgc·ou aurl <>H) <Hl \\'ail linii's \\·c·rc· cUJal\ c...C'cl. fll£ • 
).Ianitoba Cataract \railing Li"'t Progialll (.\1('\\ -LP) ptiotii\ c...~c... tf'Ill it, c...i runlatc·d and 
comp;uPcl to thr PXi~tiug FC'FS poliC'\ to sc•c• \\'ltc•tlH'l the· t.,C'hf'clllliug of patic•JJit., fo r 
~ nq.!,<'l\ ba'-IC'd on primity iulproYf't., wait tinl<'"' E.:qH'IilllC'Utal I <''-ltdh t., ho\\ that the• 
t\\'o pt opu~c·cl tn<'thocb c...ign ificantl)· I<'dw·c· wait liiiH'"'~· It it, found that :\ortllC'tll 
HC'alth wonld IlH'<'I tht' targc•t wait tillH' ·) (lG \\'PC'kc...) if o tH' tnon• OR (total of 1\\'o 
OH'-~) i~ allocatf'd for cataract '-. Urg<'t~·. ThP ILC...<' ()f p1 icnit~· c... clll'dllling clid not ~bow 
any: illl!JlO\'C'lllPill in '"'ait tiuw 2. Incu·a~ing I>IHigc•t 0 1 ntuulH'r of t<''-~Dilrc ·c·"' ic... not 
alwa\ ~ c·a~v fen any hPalth ntH' antllorit~. Ihi~ tllf'~ is c...nggpc...tc.., that. if \orlhPtll 
IIc•alt h ant borit~ changc•c;; the• PXi')ting pat ic•nl 1 c.fc•r ral nwt hod. it \\'otdcl clc•finit l'h 
1<'< h H' c' wait t i nws fm pat ir• n t ~. 
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Long \\'all I inH'S fm pat ic ' llh Ill I }I(' IH·c\lt h C' :\J'(' sys t (' Ill is (\ (' ()J)( '(' l'Jlill g issue· in C'aJJacla 
aud i~ clta\\'iug iJHTPH~Pcl atiC'Iltion . T'hc• CanaciJHil Iu ~ titntf' f<JJ Jfc·cdth lnf'oiiiJHtion 
(CIIII ) ha~ funnel that Cannclwn patiPnh fac·c· lo ng c·t wall titJH'S f()J both ~ JH·c·tal ­
i~t c..utgc>on appointuwnt s (wait tinH' 1) and c·lc•('ti\·c· ~ lli J.!. < ' IIf'~ (\\'ail tilllC' J) j2HI I his 
p1ohkn1 i<;.; cuncc•tnin~ t o tlw Canadian lwalth C'arP sy~ tc • nt as lllC'llliorwd iu tbf' "a 
10-yrar plan to ~trc•ngtlH•u llPalth C<UC' .. 11->1. Il o~ pttal Illanag('llH'IJI ~. dcwtors and 
rc>~c·ardwt atP tr~·ing to idPntif~ tlH' c·an~;.,c ·~ of long w;ut tinH·s aud po~~il>lP ~ol11tion <.., 
so that patiPnt~ ran rPcPiYP tn·attnr·ut withiu an cH'<'C'ptablC' tintc• JH'tiod 
Sonlf' of t lw Ina in 1 Paso11s for long \\'ai t til1H'~ idPll t i fH·d in f hP H'l('' ant lit C'ralttl <' 
• lack of ph) sicaltP<;.;unrcr•s (opPiating roout~ (OR ). poo..;t-opPratin\ lwei~. l>r·d~ fo r 
inpatic>nh. anrl thP cnailahilitv of OR~ and lH'cb ) 
• la('k of luunan JPSotuc·(•s (cloclors. anaP~lh<'~iologi~t~. mu<..,c·~ and o1lH' t ~ taff) 
• itup1oper sdwdnling of pat iPnh waiting to lllPPt a snrgc•on 01 lH\\ C' ~urgc • 1 .' 
• tllla\·ailabilit )' of pat ic•n ls for ~urgc•t \ (no sho\\'~). 
1 
The' rancrllation and tPt..dH'duliug of t..tugrt\ al~o inctc'a~<' \\'att lint<'~ l'~ nalh , 
< 
a t..n rg<'l) gpt~ ra rH'<'llrd fot tbP follo\\lll g rc ·a~on~· a JHC'OJH' tati\ c' C'\altta tion hc{ou • 
~ 111 p,Pn. at..t..OCH\1 Pel lllcdical conch t 1011~. ancl pat wnt ·s ins nratH'<' p1 ol >]PillS (lark of c·o\ 
.\c('OlC ling t o the• \\odd Ilc·alth Ot grt ntntttc>It ( \\ JIO ). P\P cal(tUH't i ~ th<' lllHill 
cant..P of 51 ciC oft he· \\'oriel 's hlindnPss I2J. DnP 1 o lo np, wr~it t JlllC'"' t }w pal JC•nl c; s nffc•J 
fr om diffprcnt t.\ J>< '"' of prohlPill"i. TlH•rpforc•. tIt<' rC'cllt <' ltoll Clf W(\11 IJllH'"' for ('at ara<'t 
"'lllp,Pr~ hat., u•c·pnt h t< '<'<'l\·c·cl higiH'I lc·\·Pl !lf illlport fill <'£' 
Th(• \\"att T ime· \lllal lC'(' ( \\ r \ ) ha-.. prop()sc•cl wait I llllC' IH ' llC'hJll (IJ k~ [<>J fj\(' 
priout~ puwc•d nn· t rc'(llllH'Itt~ 111 1 lllcltng ca t ar;.wt s nrgr·r~· I ~~ Fm ca t a1 a('l ~ llJ gc·r \1 • a 
pat ic•u t -..hou lcl I H' o p (I I ~"\ t Pel wit bin 1 G \\'<'<'ks (Jf a SJ H'('ia 1 i~t Jllrl king a clc'c·i t., JOJl 1 ha I I he· 
pHti c•nt t<'qniH'"' catcuact snrg<·ry (wait lllJH' 2). In rnosl C'flS('S. lwalth cl lllboriiH'"' fa<'f' 
Thi t.. tlw._,i..., J>lP"'<'llh a c·oinplllC'l t., Ulltdattou tool that c·au lH· ltt.,c•d l o s t11d.\ wail 
tinw~ of ca taract -..t u p,H·rtlJH <>e<'dnrc• .. \ t..inud atiuu o..,tncl.' ~> f loug wa1t liiJH'~ of :\otth-
<'lll H<'alth (:\II ). tlH' locallwath carP o..,y~ tc'JJI. !Ja..., IH·c·u cloiH' as a ca~P ~ fttch . 
:\c'xt tlw rnuti\<lliuu . <'Olltlibntion...,. and tlw o tp,aui ....:atiou of thi "' thf'~i~ arc~ J>l f'-
0..,(' ll t ('( l. 
1.1 Motivation 
Long \\'ait tinH'~ f01 cata1~ct ~ntgPn· dc•gradc• th(' patiertl t.,. qnalit~' of life· lJ\ c·an...,iup, 
Sf'\ f'J al prol>lru1s IU. ] 8. ') 3. L)j . Long \\'ait 1 iuH•o.., lL-..nall.\ irHT(' C\~<' diH'c•r c•u t ty pe'-.. of 
inj11rir•t., or fall~ whPn tlwy go for ~hopping. walk ou tlllC'\C'll gtound. di1nl> 11p and 
clown s lait ~. aud tra\'f•l. ThPir daily lifP a<"ti,itic·"i s nC'h a~ Pating. hathiug. dJ<'s.-.. iug. 
groOJning. and home rnakiug arP al"'o affpc·tc'cl! ·>.)j. Tlwy also fac<' ptohlc•nts in tnking 
C'cU £' of dc•pPllC lant ~. 1 Pading books aucl lH ' \\'S]Hl 1 H'r~. wa t t'hiug T\ ·. 111aking phow• C"all::-;. 
1\\.TA ccmsts ts of SC'\'NalmPch cal SJH'CJa lil\' assoc ia tions ill Canada that \\Olks ou lu m to ~Pt 
Li mPly. e1 pprop1ia tc•. and Pqull a hlP a«Pss to tlH' h<'alth cal<'. 
' ) 
-
rl<'aning. and '' ac;,lung. The· ]o.., of d t t\ f'I.<., lirPIH'C' and clJffic nlt jp.., al work pla('(' ell P 
anotlH'r two illlpOitant i111parl.., 011 qllalit\ of JifP . \'- H rp:-, nlt of' t i1PSf' p ! ol>IP ! ll ~. 
patiPnt.., lo..,p tlwi1 indc'JH'IHlPnt ]jfp st\l<' and oftC'll ha\P to clPpPtHI on othP I "' fen tlw 
al>cnP Jnc·ntimu·d artl\itiP.., TJu.., 111 <> 11\lli Ps 11s to find \\'fl\''- t o IPchH·c· the· \\Clit tinH'S 
• 
fm cat m art .., Ill g r 1 ' 
C atanH·t '-llrgc•ry is llH> th· an Plltpil ti c•n t ~ nrgc·ry. F'or llt ltpallC'Ilt :-, 1u gc•ry. the· 
pat i<·nt d(H'S not llPC'd to s t < t ~· in t lJC' lws pit ;d aft 1'1' sn rgc•J \" On t pat lPil t ~ 111 giC'rd J>l o-
rc•chuP'- nrP liPC'Ollllil g a ll illlpclltaut J> clll () r tlw lwal th l'(li'C' S\'. tC'IIl IH'nlltsc• of 1t :-, 
pffc•ct I\ c•nc'"'" I L) j. \ft c• r 11'\' ic•\\' illg I IH' HVllibtl 1l(' l it P I ill 111 c•. I he• fll]]o\\'illg iss tiC'S aho ttt 
P~C' ca taract '-lllg<•ry HI<' fOitlld : 
• Sc'\ c• ral 1 r'"''i \ITlt "t lldH'" ha ve • l H'<'ll clotH' ()II c•yf• c·;, t a1 H£'1 S ll rg('r,v: t he• Ina ill oh-
.JP('I 1\ ,,.., oft lt<''-<' r<'..,C' c\lTb ..,, 11d1C'.., \\'1' 1 c· to n·cltH·r· pal i(•nt \\'ctit t ill1PS a nd p1 out()l c• 
pffp<·t iYP lC''-Otll Cf' ut ili;at ion. 
• Di..,nPt P ,., <' llt '-linutlat i()ll Il1C'I bod has lH'f'll Jt..,c•d fu·qw•Itt I~· in this ai Pa ( hH· 
iutputlant lH'll<'fit of thi.., a ppt oach o\·c·r o tlwi.., is that it allo\\'-1 u·..,c·mdH·r~ t o 
rPIH'('t.,(•Jlt c·o Luplc•x '-C'C'IHuio" of the· "'"'C'Ill. and \cHial>ilit~ with diffPIC 'llf n ui-
Clblc•<.; !l .J . .JG j. Di'-~n<'tc' C'Y(' lll ~inutlation lll<'tllod 1.., appropriate• fo1 { Pa~il>il il y 
~~ udy of a ~Y'- 1 <'Ill. Ht oclPliug c·otnplr·x ~' ..,tc• ru .., '- llch a~ t he· l)('alt !J nu c· ~' '-It P llt 
for ib fiPxihilit~· and co<;, l pffc•ctin•JH'"~ I.J!J j. :\ Jo..,l of thf' rf' '-< 'rtiC'h papc·r.., . ..,o 
far. ha,·r adaptPd cliffPr Pill ~ irunlat ion tool" fen auah ..,ing 1 hi .., i<.;'- llP 1 at lL<•t t bau 
• TlH• ,,·icl<'ly ll~('(l Fir'- I Conw Fir..,t Sc·n C' (FCFS) poli c.\ to ..,dlC'cllll<' pat iPuh for 
surg<'I ~ · is not alwa~'~ tt~<'ful and p(fprt in, 110 . .j.) j . In FCFS poli(')' a pat iPnt "it h 
a 111ajo1 problPnl wait:-, aln10~t thr sauw anwun t of ti111P a:-, a patic•nt \\'ith llliu or 
prohlc•u1 IH·cc-u t:-,r he :-,lH' 2 Pnt c•ts t lH' ~tu g ical ~~·:-,(PJn !at pr. 
• l\ lus t nf llw t ii nf'~, it has lH'<' ll :-,c•c•n that. a patiPnt pn•fpl.., to go to a .., nrg!•uu 
who is popnhu . or a GP fa1nil)' doC'ior u.f<'r~ a pati(' llt t o a "JH'cial i ~t surgl'Oll 
2 . 
slH' rpfprs to h<' 'slw 111 t lH' 1 PS I of th e' t lws ts. 
\\ hmn ~hP know~ T lH'l pfot ". ~onH' o...,ttrgPons rc'rPi\ c· cool pat a It\ Pl \ 1 nuJ C' 1 f'fr'rn·d 
pali<'llL. \ sa tr ult. o...,olllf' nf the' sllrg<'ons' \\clll lists HI<' longc•r tltau olhc•rs 
and tlH•u patH'llh ha\P lm1~C'I wait IJnu·~ \o ~ttitahlP patH·ut n•fc•tTr1lll tC'Ihodo..., 
• \\p did not hnd clll\' IC'SPtltTh \\cllh that c·cHtsidc·rPd hntlt w;.1il lllllC' J aucl \\ (JJI 
• 
t itll<' 2 of CHI anH't snrgical j>l cw<'cllll'!'. 
• \\-c• did not hncl an\' 1 l'sr•atTh work I lint fcwnsc·cl ()ll I hP clc•vdoptJJC'lll of n ron1-
• 
prC'hC'llSl\ P o...,uuulat ion I onl t hctt offpr..:; hot h ~C']J('dtding (I f tllf' pHitc'Jll \\'i-111 lis t 
aud nlallagiug thP rC'~O iliT<'. (snrgc•c Ht cllHl ()H ) to~Ptlu·r fen C'ill(lnH· t o...,ttrppry. 
\uothc•I ~utll'cc• of uwti\'alion f01 i111..., thc·~ i s \\ c>Ih. \\rl..., the• c·ttrT<'Ill o..., iltl<liJon of 
\orthc•nt Ilc•alth (\li) :l :\mthPtll Ilc•alth fail s l o lllf'f't tllC' \\"1 \ lr\I'J:!pl w;.lit tiiJH' '2 
of lG \\'PPks for <'atarart o...,nrgP t\ 1'2'1 . \l~o. the• patH•uto..., han· to \\all longPJ to have· 
au appointnH•nt with a o...,pC'cialio...,t SlllgPc>Il (wait tiJliP 1). \lth()ltgh the· JH<>YillrP of 
Britio...,h Cuhunhia has irllplO\Pd iu tlw totalllllJlliH•J of ('i-ltaraC"t ...,,ugc·riPo..., IH'tfCJtJnPcl 
JH'I ,YN\r frorn :31.:21) to li.G)U o...,uH·c• 'J ()()lllDJ. \H j..., o..., tdltniso...,llJg the· targc·t ~c·t 11\ thP 
BC i\Iinic..,t l .\ of HPalth. ::\H \\'a~ ou]y al>l£' to pc•rfonn ;>~Y/i' of o...,u J gc· ttc·~ within 1G \\'f'c•ks 
fo1 lht' fiscal )·ra1 :2010-')(JllllUJ. C'on~.:~c•cpt<•nth. :\H lookc.., f(Jt\\'ard to JH•rfoJiuing ruotc• 
~ urg(' I iC's iu corning yPar'> so that pat iPuh gf't OjH'l at c·d in a11 ac·c·c·pt al >lc· ;.uuotul l of 
t j llH'. 
AnotlH'r i~~uc' fen ::\His thP PXJ>f'('!Pd mnnlH'r of lll('Olllillg ('at;.uaf't patiC'uto..., for 
t hr cOining )'f'ar . Acco1ding to thr . tat i~t i('o..., Canada. the· population of C'a11acln io..., 
glO\\'iug <'\'Pry yconi (:3 1.()') ruilliuu iu ')001 to :3 1. ~8 rnilliou iu 'J012) Ill· .\11hongb tlw 
population of ~o1thrrn BC is C'Xj)PC'tPd to iuc-rc·a~c· 1)~ juo...,t l .. )c/c frmn .\<'cU 1011 to 
')()'):) with au a\'Plagc• of 0.0'/c 0\'C' I Y yc•;.u. :\H i~ guing to han• t hc•it o...,pu]or populat ioll 
llP<-u ly doul>lP froru :2011 to 202.). The• C'hart in fig. 1.1 o...,howo..., that in ·>o·>.). tllf' Go pl11..., 
population will lH· donl>lr' that of 2011. Tlw c'XIH'<'I<'d inctc'ao...,p of (j :j pluo..., and{;, plu .... 
{Nil IS tlH• hPallh C!l r<' autholl l\' of D11tish Columbia that JHondP-, hc>alth <,up facilitif'~ to <' 11 ::-. tll <' 
qual ity rare' fot morr than 300.0(){) JH'oplP iu tlw nmtlH'tll part of D11tish C'uluuabia. 
1 
popula t ion will he' -> '7c ;u Hl l. ' , I'<'S (H'< ' It\ l' h d11riug this tinH' J>< •riod. \ "" ;1 r<'S llll , 
lh<' lllltllhC'r o f C'cliCll'C\('( S lll"P,<'rt<''-~ l" C'\.pc·c·tc•d to itl<TC'clS<' cl '-1 \\'c• Jl. s ill<'<' g<' ll C' lcdh o ]cl c• r 
J H'o plc·~ arc' l llOl'C' '-t ll '-tC'C'p( till<' I o C'\ <' C'il! ell cH' I S ~ ~30 j . 
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Fignn· 1.~: Pati<'lll Tr<'llds fur 1lw Ct~lclnu·l ~ttrgc·r.' in :\()r llwrn l lc•(llth (2008-:!012 
.J nl.' ) 
Bc•c·au~c· of the· a h oY<' tll<'lll io tlC'cl rc•aso11~ \ II l'- iuiC'I'I's lc•cl iu knowiug tl w J>ClSsi l>l c• 
n·a~oll~ o f 1><>1 h t~ JH'" of loug \\ ait t IllH's in ordc•r I <> Jtl tlk(' I H'sl 11 ~c· of tltc·ir rc·s()tllT<'s I cJ 
p,aiu o pliuwl <> llt nHll <''-~ :\o r<'~<'cUC'h 1>11 c·atarcH'I snq.!,c'r.'·· to the• l><·sl of o ttr ku ()wlc·clgc·. 
hcl~ l>Pc'n clotH ' for the• ::\ortlH'rtl B1itisb C'ultt tuhia . 
. \11 thc•-.,c• i~-.,uc·~ and liutitatwu ~ t <' latc ·cl to c·aUlnH·t snrg<'l\ tu ot J\fttc•d 11s t C> C'()lldtl('l 
a n •sp;.udt on tlH· C'Cl l cuac t ~tt t g i ('a ] pro('(·d tlrt '. I >~ '-~ lllllliHtiug cliffc.n•nt ~c·c•H a no...,. to 
find ont l lH· pos~ i l >k c·an~c·~ of lo11g \\'ail t iuH'..., Hll cl to pll > JH>~<' itupn>\C' lJH ' ll h that 
('otdd rc•cl tH'(' \\ait lillH'~. The· c•xi~t in g ..., jn11tl a l ion s t nclH·~ 11~c·d g<' IH'l'H' -.,i tnnlat iou 
package'~ !-l ll<'h a ~ F!Pxsi111. Silllnl .. \l< ' Il cl. Ext<·ll<l. and SLX 110. :3·) . .) l.1 • (>.'3 1 I hc·rc· i~ 
n o ~ I and-alone· ~iullllat ion too l ~ I >< •ci fi('cdh de•\ c•lupc•cl for c·c tt ara('l ~ 111 gc•J' Tlwn>f'orc •. 
'v\'c• dc·ncl (• cl I o de'\ c·lop a ~inlllla t io11 ton] f't<llll ~c· 1 a I ('b . 
1.2 011tri bu tio11 
ThP oh.wrt I\C' of tlu" 1 hP~i~ i" I o dPH'lop a c·ompt f'il<'ll"i' <' discrc'l <' C'\'Plll c...i n111la I ion 
tool fo1 thP ra larar l "' u gical JH'oc·PclliiP 111 .1 \\ \ Tlw :;Jilllllalm could IH' ll~Pcl lo 
<TC'RIC' and aual)'SP \cUI<>ll S sc·c·natto"' lhcll !wipe... 111 findtng the• poc...sihlc• faC'(OI'-. thai 
cauc...0 thP l ull~ \\Hit IJllH'"' for paliPnt s for \\' flit tinH' 1 t~ncl W<til tiriH' 2. II Hl~o.,o c·an 
Ronn1 (OR)) arP rhangPcl. Thi · ('Olllcl Jwlp a lH'(dth (tlttltclli t\ . c...n('h ac... \'II and otllC'r 
clPriC..,Hlll lllahC'l'C... IO iclPllllf\ \\hPn' th£'\' C'f.\11 ]H''-.1 111\r'S I thc•ir l'£'SOlllC'fiS f iJ J C'(li(U(t(' l 
'-.I Li g<' I\ in ordc•r to fl('hic'\C' tlll' lH''-.1 Ullfc·nnH' for tlw pctlic·nt s. f111 '-i llwsis lta c... llw 
following ront 1 il>ut i()llS. 
l. .\ inu!lntion lool C...JH'C'Ially clc-c...Jgllc'cl fen cat aiCH t s tugwal J>Icwc·dnu• The• tool is 
nc...C'd to c..,inntlal<' l\\'o "'lll'!.!,i<'al pioc·Pcl uralnwclc·lc... lhc· \oriiH'I'Il llf'allh c·atanH'I 
'-.l tt gical pt <H'C'd un• Hwdc·l. aud a gP IH'l'i(' uwdc·l t bat C'Ulllcl I H' folio\\ ('d 1 >\ auy 
hc·al th anthcnit\. It C'ollld 1><· uc...C'cl to sho\\' allc'tllatin· c...c·c·ll;.Ut oc... that affc·c·l 
t llP \\'alt tim<'"' '-.ll('h a" t'hanging (inn Pac...C' ot c lc·c·J Pa .... c•) t lH' <Uitonut of 1 C'"'onn·c·"' 
ha"' tlw ability tu foH•(·a~t thP posc...ihh• nuinlH·r ofiucorniug patic·nt"' fen f11IILJC' 
~ ·c•arc.., hasPd on thr patic·nt ani,al Ht1Pc.... 
2. ThrPP patiPnt lPfPrralrurthodc;,. from fatuih doctor'-. Gc•uf'raJ PtaC'titiCJtH'l" to 
c...urgPOll~ (to gPt fir~t appointllH'nt). alC' c...unnlatc•d ill thP "'iuudat iou tool iu ordc•r 
I o ~how whiC'h UlPt hucl n·~t tlh in rPcllH'Pd \\'ail I inw l and \\·ait t iruc· ·J. 
:3 . • \ priorit~' "-~t' he>dnl<'r (~lC\rLP ) is ~imulatc·d in tlw ~iuutlation too] to ~o.,dwdul<' 
pal ic·ut~ fo r ~urgPry ba~Pd on nrg<'IH'.\'· ThP ai111 i'-1 to "dH•dnlc• 1 he• pat i('ut \\'ail 
li~ t pffN·ti,·Pl\' iu oulc•r to trdncc• \\'ait tinw ·) . 
• 
The• ~inltllation tool is s ituplc• and c · a ~) lo usc• by tlw c•ncl n~Pl. thc'r<'fotP. t lH' dc·c·i-
s ion Illakc·rs rau usr it to nndc•r"t and \'arion~ ~rPnario~ aud nwkc• infnilll<'d dc·l'isi(ln~. 
-I 
\\·r cur int<'n' tc•d 111 rxplnring Rtuunl><·r of IP~Pcllrh qtH•...,tion~. tPlatPd to ra taul<'l 
~urgc•t' "ai t I iulP...,. 
l. IIuw to rc·durP \\Hit ttnH·~ of JHliH'llh'.' 
2 \rhal l" thP itnpart of thP patic·nt Ji s t si1w (lHJth rHtn•nl aucl hadJog paliPttl ~) 
o 11 '' a i t t i ll H' :-; ' lit cl t o t ;.d !--Ill g 1 • 1 ~ cl ()Ill' .1 
:3 If \II cloP..., not in<TI'(l~c· JPSiltiiTC' or changP sdwdnllllg. wh;.ll willl>£• the• JH'do!-
Jll clll<'l' o f the• ~ttrgwal jJiliC'C'dttrc• in tlH· ftt l ttn."! 
5 \\-hell c\1 P tllC' 111aiu faC't 01..., that c·alls<· long \rail I illH'..., 1 
G. Ilow lllllrh 11101 P lC'<..,Ottrc·e•..., dof'..., 1 he• \ I I lli'C'd I o llH'£'1 t lu· t argr• t WHi 1 t iwc·? 
1.3 Th is Organizatio11 
Tbi..., tlH•<..,j..., i ~ organi/(•d a~ folio\\ . ..., Chapt f'I 2 iut rtlcltWI'..., t lH· <'at <tract <..,Jl tgif'al 
procPdtllP. tlH· ...,rhc·clnling of the· patic•11t. nlld t hc> schf'dnling of tlw OH \ lC'\ ic•\\ ()f 
relatPd IP. Pcuch is pl <'~f' llt C'd in Chapt <'1 :3. Tllf• ...,, 111<'1 llH' and iutplC'UH'lll at ion of I ltc· 
propo~rd ...,itnnlatrn i~ illn~ttatPd in Chnp1('t 4. Chaptf•r) JHC''-li'Jth 1l1P <.,inudatiou 
<'Xp(•rinH'nt ~ and ob"erYatiou~. ChaptPr G <·oncludc·~ t hi..., t hc·...,i~ a11d iudndc·" fnt ttn• 
resc•arch dir Pet ions. 
Cl1aptc1 .. 2 
\ ('HI arart I" t hP clollding of l11P lc •ns of' t }u• r'.\ r· I !t;1 I JH r'\ r•Il l s dr•;1r \ ' JS J()Jl. Thi~ 
doudi1w..., can cans<' ;1 d<'<'l('C\. Pin , · i ~iou and ntay r•\r'IJ tllidl.\· lr ·;ul to lllinrlnPss J '> .:~ l J. 
It 1..., a c·ouutH lll prul >lc•rn in oldr•r 1 H'r >pic· . Cat at ;wt st 11 g~' I ." 1 r·phwr•s I} II' lr•rt s of I} H' (•.vc• 
'' tl h a pla"'t ir lc•JJ"' to illl iH O\ P t lw c·:·c· sight . It c·;111 IH· ci()Jir• \\11 ltJn 2() I o 2-, 111i!Jlll c•s 
for lll <>"' t pat JC'lll..., jG lj . . \..., lllO"'t of t ltP <·a 1 al'CIC'I "'Ill gP ric •s llC'<'cl lc wal an ;ws t lwsi ;1. 
IHI all<H'"'tlwtl"'t is n·quir<'cl. .\ surgc ·ou aud I\\'() lltll "'''"' atr• r'llllllgll for thi s sl ll gw;d 
1 H < H·c•cltu P. It 1..., Ill<,...,, ]y an 0 11 t pat IC'll t urg<·r:·. tlwn.fo1 I' t 11<' pat JC ' JJ 1 cloc•s 11 ()( w·c·d I o 
-.,tay iu tlH' ho...,pitallH.furP and 0 1 art<•t !liP ~ nrgc•ry. CatriUI<'I '-l lllgc•ry has a lt1 g h lc '\ Pl 
of S lHT<'...,~ ( "'ll<TPSS 1 at£' 1"' app1 oxintat c•l:· C) ' { ''it h lltinilllal c·otnp]iC'al ions) I I I . !0 . . ) lJ . 
SolllC' c·otnlllOll I'OlllpllC'at 1011 o f I 111..., I\ pP of ""llll"!-.!,C'l',\' indllcll' p o-., t C'l'irn c·aps ltll' opacity. 
Y.\ G la 01 cap...,uloturu\ li-.,k'). and clJ...,]oC"atf'd iutnuwular ]c•n-.,c·"' JfJ Jj 
I 11 t h i ~ c h a p t (' l. t h ( l ("a t a 1 a(' t ..., Ill g i (' (\ I I >l () ( . ( \ d ll r (' {) r :\ ( 11 t IH' I 11 H ('a l t h . I ) I I II (' ( l (; ( ' ( ) r pp 
is cli scn...,~Pd \ \"p J IC' I:.!, ill Wi I h t he• }lC'a) I h l 'c\1'1' I Pl lllillologll'" ll"'l'cl t lll ongholl t I his I h<'sis. 
2.1 Teriiiiiiology 
• P a tient: \ IH ' l' '-~O ll who is <' llroll<'rl to gPt llH'diC'al t n •atuH•nt j:2bl . 
• E l ctive a nd non-elective p a t i nt: Ba...,l'd on t IH' 111 L!,<'ll< , pat u·n t... an· d i-
\tc le•cl111t o Pi<'rlt\P and non C'le•(·ti\'C' patic•nt s. \ pa i H'll l \d H> i ~ a cl tni tt e·cltll t lt c• 
1 i£'111 \ JHl l i('nf who llPPcb illl lll<'diat e• c·nn· ;uHl dcH's not lHl\' P an clppolll t ll l£' 111 is 
into llq.;c•llt and C'lltc'rgc•nt pat ic·nt :; . \11 urgc•nt pat ic•ut llla\ \\'ail for ;1 s hot I JH'-
ri(l(l oft ill lC' I o ll'C'('h·e· t 1 <'cli iJJC'tll wiH't <'i iS Hll c' Ill! ' rgc•nt pa t ic•ul sholllcl 11 1Jcle•1 go 
S il l gc•t \ as :-;oo n il "' po..,.., t hle• II q. 
• lnpa ti n t a nd ou t pat iE? nt : \ pilti c• ttl iHltnillc•d to a ho<-. ptt ;d IH'foJc• illl op-
c•rnti on and '- IC\\ '- 11 1 tiH• hos pit;tl IH ·d fl fl l'l"\\' rlrcl s is n dlc•cl an inpil lic·nt . \11 
!J ill pat ic •nt d oc'"' not n e•Pcl to :-; t " ·' ' in t ltc • ho<-. pit ;tl : ~ lH • c·c JilH'S to I he · hospital. 
• \Ya it li t: flH· wait lis t is a li:-- t (I f' JC.f'PIJ " " p ;ll ic •lt1 ~ \\' lt CJ ;u e• \ \ ' fiJIIlt g c•ttiH ·r fo r 
• B acklog p atients : Rde·uc·cl Patic•11t s who il l'£' wmllllg c•ithe·r f'o 1 the· firs t IIH'C'I -
lll g with ~nrge•on (Backlog J) o r s urgc ·ry (I Jf\c·kl og 2) front t lJC' pre•\ iCJ II S ·' c·;u 
• Fatu ily d oc t or o r G en eral Pra c t it ion r ( GP ): \ farnih· dcwt or 111 (;J> I 
~ 
allah "'<'"' and 11 c•ah <., iC' kiH•..,-.,p.., pby. il'al dt '-c' rdc · r~. allCl tuiu or pat ie•ttl \\'CJIIJHl s . 
Sl)(' I"' t he• priuuu \ cont HC' t point to a pn t iPII t 's lH'alt h llHtllagPnu•u t • aw I prc J \· id<·~ 
lH·alth C'C\l'C ' t () thP patic•ut IJ31. 
• Wa it titn e 1: T lw \\'ait tinw of a pall!'lll IH't \\'<'<'11 tiH' den ..,}H' • .., Jc •f'c·rrc •cll•\' 
tllC' GP lo the• da.\ sh(' ha~ au a ppoiutllH'Ill \\' ith tlw ~ JH 'ciali~ t. 
• Wait t inle 2: The· wait tilll<' of(\ pat ic• tJI IH ' I\\C'C ' ll tltC' da\ or a .., llrgc' l'.\' IHJ(lki ug 
1 o tlw d;\\ t he• .., ,u ~c·t \ i~ JH'l fotllH'cl. 
• Be ncluna rk t ime : :'dc•clic·alh c'X IH 'r' tl'd rnax illtllll l wcut tiuH' f(J J "p<~ ti c ' l t t II'-
c · c•t\ 11 1 ~ a ~ l ll g<' t \ (in f i v P ptH llll\ at <'as : C'ardiac ..,urgt>l\ . \1~1011 1'1'::- to ra t i()n . (I I -
t lwpclC'di <'~. dmgnu~ t i('~. and c·a iH'<'r I 1 c•at 1111 ' 111 ) a .., "'<'t ll\ t hP pro\·inc·c· c, f Brit i:--h 
1 (, P 1 c.fc•J s to G P fa 111 il\' do< I m in tltP !< 'ti l of I !11 • t h1 •sis . 
• 
10 
'olnn1hia . 'a n;Hla loO j. l hP wait t Illl<' -> IH·ndunark for cat nnwt s urgc·r~' is J G 
• O p ra tion s la t : The• fixc•cltJttl<' IH'Iiocl rdlot'fll<'cl to a ..., llt gc•on to uttl11c' t!H' 
<t\rtdHl)lc• ( >B on a sdwdlllC'cl clfl ,\. wltc'I<' t lH' Sllfl.!,C'<tll IH'I f!lltns n li :-; t o l' sdH·d nlc ·d 
• 
!'-t ill P,C'l H'S. 
2.2 Cat a.r a.(·t, t1rg ical l roc<: (lurP i11 or t l1Pr11 liE altl1 
Tlw .... ,n gi(';tl pt <H't'd tllt' fm (' C\Itll cl!' l :-illlg<' t\• r(lll()\\'('cl ill ~()Jtl l!'lll Ilc •;dtlt I. illus-
1 rat <'d iu fig. '2. 1. Tlw dnr;tt io11:1 11f wait 1 illH' 1 and \\'Hit t illH ' 2 ;tn· shown in ronnel 
clot I c•d aud cla...,Jwd tt l t O\\ ..., I<'~ IH 'c· t in·l .\ . 
Patient 1'> referred from 
GP to -.ureeon 
Po~· -operatiH~ :-.t;n 




\\"ait nme 1 





"ait tam e 2 
Tc~ts are done and 
dect"ton ol su rgerY is 
made 
P~lltent ~ 111forrnation 
i entered imo rhe 
b\.1spital's OR boolr.ing 
offic~ 
Fignrf' :2. 1 C)ntgi('al PHH·c·dnn· l'ut Cat i'U'ctc 't ~lll !'l't \ ' iu :'\ort ilf'rll IIc·al t h 
Iu t hi..., .... urgiC'al pl<H'Pdtu<' . "ll<'u a ;p hwl..., t hnt n patic'ut lm~ an <'\'<' C'atarac·t 
• 
wat t ~ to gC'I til<' fir~ t app uintnl<'lll \\tlh the• ~urgc•o r 1 (\\ctit tin10 1) \\ hc'tl the• ...,nrgc•tt ll 
dJC'ck~ t hf' C'\ c• of t he• pat ic•u t ancl dc•c· i...,ion t u unclc•r go ~111 gc•ry j..., rnadt• . t lw pat it'll!·:--
urlorntat ion is c•nt <'I<'cl iut o t lH' ho..., pit al ..., ()I{ hookrng ollit·c· . and t lH· pnt i('Jtt \\'a it ::-; 1 o 
11 
g<' l thP o...t u gPI\ (wai t tillH' 2) Thc> surgical pnH'Pclllrc' is c·onlplPtc·cl whc·n the> JHIIic·nt 
gc• lo... clio...chargPcl ftout t}lC' ho...,pJtal aftPJ thc• opc•n11 ion on the> cla~' ofo...ttrgc· r~·. \lllwrdth 
; 1 nl h 01 i t H' ~ 111 C a n a cl a f'o 11 o \\ I I w ' c •t y ::; i tlltlr u p 1 c H · c • clnt c • fo r c ·' C' C' a I a r a r t s 11 r g P 1 ·' ',. 1 t It 
o...c>J IH' C'\.r<'pl JC>no... 1 hat 1111ght clc•JH'tHl on I lH' t'll\·iron nwnt. hndgc•t, ;u 1cl 1 Po...ott JTPs of(\ 
huspi tal. 
t h<'I <''i:plauat ton 
• P a tient r f rra ltn thod 11 (1\\' clo rPs dH,clsc• sHq!pou s to n·f'r· t pt~tir·nt s'! 
• P at ient ()C h cluling ll11w ill<' t}w JHtlir·nts :·w}IC'chdc·cl on \\'ilit list? 
• O R sch cluling llow arc• t llC' ( >H ...,f'lwdu lc·cl f'11r sttrgPril's iliJtongs t st trgc·ow .. ·: 
Each of tlwsc• ('()Jll)HHlPllh (ll!' c·xplaitwd in tlH' r(lll()\\'illg sc·c·tions. 
2.3 Pati 11t R f rral 1 tl1ocls 
• 
1 a,.,., , i111portant part in tllC' s11rgic;.d Tlw waY 
otH' of I lw follo\\ 111g t hrc•e \\'cl\" o f o...Pic·c·t iug a o...u1 gPoll t r> 1 c{c·r a pHI JC•nl is f'ollo\\'C'd: 
• _ \ "Ill gr•o11 \\ ho io... fa111ili;u I o tlJC' G P 
• .\ ~tugc•o11 who is fatnilicu I o t hP pat iC'ILI 
I lnough t lwsc• JlH•thorb. o...onw slligc•ono... IC'rc'I\P lll()IC' patH'lll "\. t hc·ir wait h"h C\I'C' 
p;.tl i< •n t o... t l! P) t t'r<'i\ <'. \ s a 1 Po... Ill t. t he• \\ a1 t I i tll<'~ ran I H' longc·r I h<'o...<' long ''nit t i11w~ 
of' cl ai 1 \' lifP . 
• 
12 
Io 1111tip,atP tltP isstH'"" ...,tatc•cl ahon•. two allc•ntnli\f' patiPnt tf'fPtTalnH'thorls th;1 t 
conlcl i t upl'O\'C' t he• prc•sPllt sit nat inn nncl llHtkP opt itlllllll liSP of I hf' c•xist ing 1 c·~oltn·c·~ 
;11·c· ron~idr t c·cl: 
• l Tnifortll distril)ltlion of p;ttic·ut . anJC•ng s tllgPnllS 
niforn1 clis tributi n f pa ti ut c;; cuno n g '-1 \lrg 'On '5: In this IIH'Ihocl a C:J> 
\\'ill 1 pfpr pa 1 ic•n 1 s llll i f{)nuly 1 (I nil s 111 gc•c •ns. ·r lu (,I' \\'iII SI'IJC I p;tl ic ·n 1 s I o c·;wlt Sllrgc•on 
<Hll' aft ('l' (\Jl(ll hc•J . This will (\\'(lid possil>ilil .\' or S( IIJII' S IIJ'P,I'!JllS I>Pillg (1\'l'rlnaclc·cl ,,~, 
pHiic•Hh .\11 ...,l lt gc•otts will han• ;dlll<Jst c•qualllltJlllH·r of patic•Jtl s: th11 s. it will t'IISIIH' 
opt lllllllll 11 !:-i <' 11f tllC' ( >Hs aJ...,o t h;tl f'ollc•w l•lcwkPcl ...,c IH·cllllin ~ p()lic·y. 
R efer p a tie nt t o the urge o n ~·it h t h lea<,( nutnb r o f p a t i nts : To 
follo\\ thi..., HH'Ilwd . tbl' (;P-.; w·c·d t(J han· illfilllllclllllll alHmt tlH' lot;tl IlllllliH•J of 
patic•nt..., of all s ttrgc•c>us . Bc.fon• lf•fc·Irin g a patJ<•Jit to a s nrgc•o11 . "(;J> will dH·c ·k 
whH h ...,lligr•l>ll has tlw }pa...,t llllllllH·r of' patJC•ut..., Hncl sc• tul tIll' prll ic·nl I 11 that s tugc•c>tl. 
This n>f<'lTing 1111'1 hod will < IC'(tt <' I'!JIIal I >alaw·c• of pat ic·ut !:') atuon~ ;d] snrgc•o11s \o 
snrgc'oll..., will IH• o\'c•rloaclPcl and \\'a it 1 lllH' will IH• t'IJIII)Jc lntt in·l~· lc·ss I han t hP ot lw1 
rc • fc ' 1 1 a l 111 <' t hoc j..., . 
2.4 Pati 11t Scl1ed t1li11g 
PatiPut ...,dtPcl uhng i~ abo rc•fc•lu'cl to a..., \\att li s t sdu•dnliug. Pnti<•ttl sdlC•clnliu ~ 
<H'C'Ili ~ at I wo cliffc•I<•ut plarP..., iu t ltr· .... urgical prc><·c·dnrc• \\ hc•n the· t<'fc·tu•cl pat ic•nl s 
\\'all to llH'<'I a ~lltgc•ou (wait tiuH' J): and \\hc•n the• patic·ut.... \\'clll fo1 s 11r~c·r~· aft<'r 
ntakiug clPC'i...,ton o f ...,,11 g<'l \ ( wa1 I t iuH' ·>) TlH' umiu plll'l H >"'<' of t hi..., ...,C'}wd 11l i 11 ~ pnH·c·~..., 
is to SC'l<'rt \\'lllclt pat i<'lll to nndc•t go t IH· ~c·n iC'<' JH''\1. 
I iJ .... t C'ollH' ru .... t SC't\(' (FCFS) is I h<' 1110~1 \\'Jdc·h ll""<'d ...,f'lH·duling pC1IH \ Ill IH11 h 
C'asc•s. f('f c.; io..; vc•J \ ...,i ntplc• prnc·c·ss. c'al'h pat ic•nt ,..., t rc•;tt<'d P<ptally IJCi sc•d uu \\'htl 
a l ii\ p<.., f11 "''· rtcldit io lHl ll~r. 11 clews not c·onsidPt I IH· pat iPnl "' lu•;d t h c oncl lt tnn aJJcl 
lll~('ll('\ 
Sonw lwalth <'Cite• authorili<'s inC an;Hla aucl En topc'Clll rnliiJI I JC'S h ;t \<' s l ct l l<'cl 
ll"'lll~ a p 1 l<liii v SC'Otlllg !:->\<.,I Pill to sc•}pc·t t h<' IH'XI pnl ic•nl fn11n t lw p;t l ic•JJI },...,, wait i n ~ 
for snrg<'ry. Difl'c•II'Ill typps of ttlf'clind nncl scwi;d C'l'itc·ria (\IC' llsc•cl to c ttlc tdatc• t IH• 
p l Hllll\ of Pa£'b prttic•nt. ThP pnti<'lll wait lis t is npclatc·d ;wc·orcliug tn t liC' JHlO II IV 
of' C'aC'h pat ic•ut Cll rc•gn)ar lilt !'I \'fll. and I}H' pctllf'lll with l}lC• !JJg)H•st pllCJ II I \ ~c·l._, 
tn•alllH'lll IH'XI . This is c-t flc•xilllc· sl'il!'dnling polic·_, .. 
F I <.; poli£'_\. is 11'-'<'cl in \m t 1)('111 llc ·;tlt h for IHII h c'il~·a•s . So f;tr. 1111 pric11 ity sys t <'Ill 
2.5 OR 
OR ...,C'}H·dnliug is <IIH' of til<' Jllust illlportant (If rc•sc,t uc·c· sdiC'clll ling. Tbis is als() 
known a~ .... lllgil'al .... dH•dttliug. OH ...,C'Jwcluliug is till' allllC'aiJoJJ of()}{(...,) atuoHg ...,111-
...,tllg<'lY for a c·c·rlc\111 JH•riod of tillH' to a st tq._!,<'cllJ 111 lll<Jlf' fn1 cmc· clay. two cla.vs. or 
<'\ c·n· \\'f'Pk clH\ of a \\'C'<'k . 
. 
• Blocked sch eduling : In t hi:-, .... dH·dnliug polic ·y. tIll' UH..., ;.u c• assignc·d to a 
~nrp,c•o u in a \\'c•c•kl)' 0 1 u t onthl~ JH't iodic \\(\\ I11 tlu~ ra...,P. t he• OH j.., l>hl!'l...c•cl 
for a "'J><'c·Ifi£' "'lllP/'011. aud it 1..., il .... tat iC' J>l'<H'<'"'~ Gc·tH'tally cl hlo('k (a ...,,.t of 
t.,nrgc·ri<'s. allCI <'qll al dural ton.., fcn c•al'h ...,nrgc•ry. 
• Non-b locked scheduling : lu IJon-l>lorkc•cl oJ oJH'Jl ...,rJlC'dttling. t lu· hospital 
alii hot it\ clcH'S ll<>l hold or I >lol'k till' on ... {!l l a "' JH'c'ifi(' .... llrgc•oll : t lw Sill )..!,!'()11~ 
in<.., l f'acl s<•nd 1 <'<jill'"'' for I he• ( >H :-~ ba<..,<•cl 1111 tlu·ir lltltlliH'l' of rc•cptirc·cl surg<•ry 
1 ! 
Oil 1~ ('f<) ~~ I Cl I<'{!,,\'. 
• l\1o difi ed ch0cluling : I IIC' rnoddwcl !"dtc•cllli ii Jg i~ ;1 c·omhi nat 10 11 of t be· 1i rs t 
two c;,dwclttling polinc·~ It [1111(1\\', thP l>lcwk<'cl sdu•clnhn1' j>CIIic·,\ with so111P 
<>JH'l'at ion slots ll'ft OJH'Il (tlllll-l>lcwkl'cl ~cll!'clllling) 111 kr•pp t IH' sc·lwdulill!!, o p t i(lll 
~Io~t of t }IC' IH'nlt h c'(l}'(' r\111 h(lr 11 ic·s fc11lcl\\' I bP J,J,l('kc•cl ~d!C'dllling p()IJC \ In asslgll 
ORs cln<' to its sintplicity and l'ffi('ic·rw\ lllj. ThP llllld\c·d sdwclnling pnlic ·\ t('dllc·c•s 
the· SC't up t ituc· for s11r gc·r.,·: nncc· 1 hP ( >H is 1 <'rtd y. till' s111 g~'nll c·;\11 JH'I f'oJJJt H ~c·t H'S (Jf 
Cl]><'tation~. \dclitionalh thi~ polic·\ lllt~Xittll/C'~ tltc• ()I~ lllllllntion IH'C'(IllSI' of ih lc-s!" 
() H idle· 1 illH'. 
The· way till' l.!oC'k('cl sdlC'clllling r(Jil()\\'"- lo (\ssign tllC' ()f{. (l}llllllgs t Sllt gc•fiJIS is 
ktl<l\\11 as Iollnd robin (HR ) poli!'.\'. Till' lf'rtll 't()llllcl tol>iu ' is J,;, sintllv ll~C'cl iJJ 
. 
Cotllplll <'l SC'H'll<'C' (ot J>I oc·c·~~ ~~ lwclnling. Iu I his sdlC'clllling. tl!C' Cf> l is assiguc·d to 
c•aC'h pro<'<''"-s lu1 a fixc•cl t inlP '"-11<'<' (also l'allc•cl I itnc• qtwttl a ) nuifotrlll .v wit hont any 
priorit.\' in a C'ir!'nlar wa~· l-1 I Ili'I<'. we· llH'all 1bat a I<·~otii'<'P (tl){' <>H) is a!-!sigw·rl 
to <>Ilt' or n1orc• JH'l"'Oll~ ( tllppon ( ~)) iu a C"irC'nlar way c•qnally withotJ1 Hll~ J>I IOIIt\ on 
f'ctch \\'c•rk da\ f<H a c·c•rt a in antottlll uf 1 illH' So. f'\ '1'1'.\ ' ~111 gc•oJl gPt ~ c•qtud ~hat c• oft llf' 
()f~ in tn1 n '"-IIH'C' tlti..., approaC"h doc'"' uot e·on~Hlc·r any ptwtit\. This is cl s illtplf' aud 
fait allocation J>l<H'C'"'"'· In gPIH'lal. t ht• lltlllllH'r of '"-lltgc•oJt'"- who will JH•rfonn snrgc·r.\ 
c•ach claY clPJH'JHls o11 the• lltlllllwr (If tllC' allonttPd <>H-.. fcn til<' ~tuge·r\ Sttlg('oll'-l clo 
nol ha\f' au~ j))<'le•rc•t l('('~ to choo~c· a ~))('(')fie OH alllC>llg .... t tlw allo!'atPrl on .... . Each 
wc•Pk day iu c•a('h \\C'C'k Howc'\C'l. 11 i~ "'e'<'ll that ">lll'gc•otl~ JH'Ifoun "'tllg<'ll!''"- 011 f'c'\\'c•r 
cloP:-, not he\\ c• a ll .\ pal H'll t to JH' I foJJil !:-l ll rgc• t \ <> I t he• ~lli'P,C'Ol l gnc•:-, 011 \ nc·;t1 ion or 1 o cl 
r·o tdc·rc·Hcc•. t he• assig tt<'cl OR~ 1 C'Illai n llllll'"-C'cl 1 11 o~t of t he• t iill<'. 
\en t hc•nt I I<'H it h folio\\'"' t 111' 1 ,JoC'kc·d "idH·clnliug p oiH'\ \\ll h '"-111111' c·otl~ l raints . Tlll' 
ron~! 1 aint of I 111~ ~dH'clnl ing pol!c \ rt 1 <': 
• Earh da~ ouh OlH' on i~ (\\(\llal>l<' [OJ C'alanwl ~lllgC'l\. 
• Tlw OR 1~ a' ;ulahl<' to <>IH' !-llll'f.!,<'IJII ()nly. 
• \ ~lllppon )H'rfollll<;., ~111 g<'r.v otH' cia~· a \'.'c•c·k only. 
l n t h i ~ t 1 11, ~ 1 ~ . '' · c • u •n1 on' t I H' rc · s 1 111 1 T '· ' · o 11 ~ 1 "1 i 111 ~ "'ll H , ~ £' d I n \ J l o 11 t l H' h 1 c H' k c ·cl 
~c lH·duling and rc•fpJ to it a~ gi'IH'l'ir J,]or·kr•cl si'IJI'clllling ( ~BS ) ~ I on• JllC'I'i s<'ly. in 
; BS lllOl'C' t hell I (JI)(' S ill gc•( lll ('(\11 I H'l f()lJll snq.!,l'l ." (Ill I I If' S(lllll' day I )(I S£'d {)Il tiH' 
llllllllH•r uf alloC'at r•cl ( H{s Stug,•ons Jllight also )H'l fo1 111 s urgc•ry JJtorc· tltilll oJH' da~ · H 
\\ ('(' J... 
2. 6 S tlllllllar 
In thi<;., chapt<'r. \\C' lunP di~ctt'i~<'d thc• cataral'l s ttrgi('a) pJCH 'PclttJr• () f :\ II. r!Iffc·H·nt 
pal iPllt rt.fC'll aJ 1111'1 itod~ and t}u • ~du•cln)iug of !Jcl I ic•Jtf S Cllld ()R~ \ \ '(' lla\ {' llH'Ilt ionc•cl 
t}H' c·on t1aint~ of the• \'H ur g iC'alJH<H'f'dlltP aud iuc·luclc·d sonH' altPntati\'<' aud 1111>1'<' 
gPnPt ali1rd \\'a~~ 
lG 
Cl1apt l' 3 
R • 
Tlw work pH'"'''lltl'd 111 this thPsis is n·latf'd '''till' ~t11cly ()f ('ataraC'I ~t trgiC'al ptn-
n·dttn•. out pat iPlll sll tg i<·al pn,c·l'clllt <'. pat iC'HI w;til t i11ws in t lw IJ!';.dt h <"ctn• sy~ t 1'111. 
pat ic•rtl wai t lis t sdwdnlin~ . n·sotll ,.,. IIJHilag<'llll'lll jH'I fu1 lllrtll<"<' ttl!'l ric·s. ancl t IH· itll-
nlat 0 1 "'~ dP\ Plo p1•d in t lu"' r<'"'<'at ell an•;t. 
t inH' ·> only. Till'"''' \\'o t k..., 0 11 wait t illll' ·> sho\\'<•cl bow t 11 itllj>I o\'C' wai t 1 i tt II' r ) I hrongh 
]H O jH' l "''dwduliug of l C'"'OllH'(''-1 alHl pat JC•ut "'· \\"c· clid 11111 fiud au~ j>(IJ H' l'S t !tat cltrc•ct ly 
talk al>Unt \\'ail tiuH' 1 u1 ho\\' to u•clt wc·loug wait ti11ws of patiC'ut s IH•I\\I'C'Il thf' C:P 
rc·fc• rral and firs t visi t \\ith thc> "'lll'!.!,<'oll Soul!' llldi<·s f<H'tlsl'cil lll thc• n·clnC'Iion nf 
t I 1<' \\'a i t t i llH •. o 11 t h < • "'a 111 P cl en . for c 1111 pat i" 11 t a p poi 11 t rw '11 h in or cl < • r t o < • < Jill r o I t lw 
pat ic•ut < wait t Jill<'"' (ot an offir<' "'<''-~"'iou For c•xa111pl<' t l11• pap<'r in 1-J 11 di "''(' ll"'"'c'cl 
diffc·rc·ut \\'C\.\''-1 or hooking out pat iPnt appoint llH'llt fo r C'i-H'h clcl\. "''UC'b (l '-, ptlll' ()\ C' l I illlf' 
( kc•P ps c•xlta '-.1'\ slots 01 ou£-> honr 1'\c'r~cla\ ). clouhll' IH><>kiug (two pe~ti c·n t s will h<' 
IH Jok<'cl on <'a<'h s lot ). and ('Oillhuwd don lJl<' IHHlklll~ a nd U\C' lllltH '. \[c,~t of ti!C' 
papc•r'-1 1 h<tt t cdkc•d al>ollt wail t itt II 'S f'tH'll"'<'cl ou \\';.ut t ittH':!. \\.ait t illH' I got utiniut;d 
cdf<' llliou b.\ th<' pl o\iucial go\C'Ill ltH'Ilt ~ of Ca11acln in tlu· pa~t 1 ~1 ll o\\'C'\<'1. the• 
pnhli~hing of infwmatio11 nhotll wait tin tc• lin the· \\l'h"'tlc• ha~ IH'C'Oll l< ' Itt;tudnt on· in 
BC ftont .\ptll 1 ')()ll. 
1/ 
\\C' hfl\(' lllaiu}_v C'H l <'~Oli!Pd t}H' f\\'i lilfd>l(' I C'~C'illC'h IIll O fot ll IllfiJCi l gJOII J>~ lm ~C'ci 
on o ur ohsc'I\il iJ oll~ (i ) Sc•rtiou :3. 1: t}H' <'ff'c·ct s of long WHit 11111£'!-' ancl p;liJC' II I clis-
~at 1~fnc t ion : (ii) ~c·e I ion 3.2: srlwcluling of p;ll ic•r11 s \\';tit li s t sdtPdttlinJ.!,: (iii ) ~c·c I JC>ll 
:t~~ : s<'llC'cllll i ng ca pa<'i t y planning: rlllcl (i ,. ) Sc·c· t ion ~t I: J H' J foJilJHll<'C ' lllC'Il iC's 11 sc·d i 11 
this arc•;t. 
3.1 • IS-
s<-tt isfac t.i 11 
uf pill ic•nt sa t isfcwl ion bel~ IC'n•nt ly 1 c·c·<'i\!·d il large· rlli i!Jilll l o f all C' IJI io n 1 >: ~1 - .\ n ' JH>JI 
anah .... C'd t lH' c•c·cHH>IllH' c·o..., t o f th e· e'\.C <' .... ...,1\'c• \\'itit t iJIH's of 'a nacliHn JHIIH'Ill "\ itllcl fonncl 
that the• ('O'-Ih JH'l' patic•ul wtth P.xc·c•...,...,in• Witil tinH's f'or c·atmac·t ~lltg c • J .\' in Btttis lt 
Colntuhia 1..., 1.011 clollat~ i><'r pallC'ul tlH' C'osb iuc·luclc• patir•11t c·c,~h. c·a i c·gi,·c·r c·os ts. 
afi<'I tlu· ~ tu gc·I~ . ..., llC'h a~. Innhilit\. hon...,c·holcl work. n·acling. \\'atC"hing I \ ' soC' ialld(' . 
hol>hic·~ and ~ pal<' ttlllP aC'tiYifi<'~. hulicla.\ a11<l tnl\·c·lling. a11<l al)ilit~ to PB.)o\ IH•ant ifnl 
thin g~. llu· tc' '-l tdl sho\\'Pcl that 19 J '/( of tlH' patic • 11t ~ clJ.!,)('Pd that tbPil flllclhl \ !Jflifc· 
itlljH O\C'd afi <'I the· opc•ra tiou . 
\not hc• r Silt' C'\ Jm...,Pd on pat iPut iut c·t' H '\\ ~''a..., done• iu England I o fiud t 111' faf't ()r:-; 
t bat go t t be• highc·~ t in1po1 taw·<' In '-\ lll'g<'< lll ..., that pat ic•nh ...,nffc•rpd llH J..., t whc·n t lw.\· 
had lo11 g wait litll C''-~ fo r cat c-uaC't surgc•ry 11 ~ 1 I hose• faf' t o r ..., \\C'H' n•adiug. writing. 
t f'C'ogu tli llg f;wc•s. C'ookiug. wa trhiu p_ I \ ·. cl1 1\ 111 g. and c·cu<' gi\ ing. 
~ ~ 
\ lC''C'Rl<h ..,tttcliPd tlH' litc'rat lli"C' idHJilt thC' olltColl t<'S o f long wait tinH'S !'or c·;1l;u ac·t 
surgc'l' jlOJ. This st nd.v "'·idPncPcl t hr~t pat iPnts who wait Pel fm llH>J'C' than ~i\. lllolll hs 
fm "-~ lll'gP I .\ had J<•cltl<'c•cl ' 1' 1011. ;1 clq.;rnclc·d qnaltl\ of' !Jfp ;tnd thPJJ Ifill' ()r fall"' \\a~ 
hi glH•J II al"-~<> IIH'llt ionPcl that pnt i(•nt s '' 11 h t hrc•(• moll I h"' or lPss \\';tit I inws "<'I c• 
. at i. flc•cl. DI"-~~C\1 isf;tcl ion grows with long('!' w;til I inu•s. 
E.xpPclit<'cl cat ara<"l snJgc•ry JC'~llltc·d in ~c·,·c·n t iniC's inqno\C'I llPIII in tllf' ,·isJoll of 
p a I 1 C' u t "' < • o 111 p a n • cl t 1 1 s d H 'd nl P cl s ll r g c ·r y I J ~ J. T I Ji s 111 I' I ; 1- n 11 aly s i' I o lllJC l t It "' cl i f fc ·n · 11 t 
I\JH'~ ofinjnric·s hilpJH'Il dw· to f;tll. wlwn jl(I(IJ vbio11 b a potPntial risk to f;dl This 
1<'"'<'HlTh \\a.., doni' in tiH' l"llltPd 1\ingcllllll. 
CoJlll<'l-<.;pctcl.\' PI al. clicl a Sill ,·c·.' · 11 11 t lu· 1 c•l;tl illlls hlp lwt \\' C'C'Il w;li t t inws ri iHI 
patic·nt ('hararll'l'istic·s. TllC' kc·y fillclings or tl}(' SIIJ'\'C'." \\'aS that dtl!' to long \\f\11 
I illlf'<., ('(\(C\l'act pill iPilt:-; [;\('(' 111111£' (lttngc·r or falls . hip f'r;IC'IIIII'~ clw· Ill fr~ll. . itllciJlJ()(()!' 
n·hidP c· ta..,h I'J II· 
. \ qttc''-ltioUJHlll'l'l>a..,<·d tC'!Pph(IJJC' llllc•t'\'ic·\\· \\' (IS C'IJJJCIIlf'tf'cl ill IIoll~' ]\.o rt g to know 
the• tc •a..,on~ if <"ataral't patil'uh J>Jc•fc•t ((I gt~ tCJ pnJ,Jil' 111 pt l\atc· <.,c•c·tor for stl t !.!,C'I\' riiHI 
cH·c·p ptahlf' \\c-tit tinl<'s for patiPul~ IIGI. The• R('~Jdt shU\\'I'cl that CJ()./Y{ tc·spotHlc•Jtls 
don't want to go to tlH' pri,atc• "-~<'<'lor P\'C'll afi<'I ltt1ving long \\'flit titiH'~ cltH' to 
uuc-dfnulablP pti\·atf' fc•c•' :\.cTPptal>lc• ntaxiuuuu \\'c\11 I lltlf' !1) haH of tlH• Jc•sponclc·!lts 
"a' l'> tnont h"' or if'""' Thi" "' ' ndy a]..,o lll<'lll tonc·cl 1 hat tlw \\'ait I iJJll''-1 fen 'urgc•ry 
lll<H C' than 'ix tuonth"' hct\P 'f•n•ralw·gatin' ontc·llllll's s11C"h a'-1 lllC'lf•asc•clJt..,k 1<> fall 
and Jllotor n·hidc• C\C'I'icl<>nt ~ . 
• \ hnn·py clotH' Oil p11blic and J>li\atP patic•ut~ of l'alaUH't '-lll r gc• t) in S.\clJic•y .. \ns-
tra!Ja . "hcnrPd that ptthliC' patil'uh ltad Ill wait (:3'; \\'C'c'k"') ninP tini<'S 111on• than pri-
,·atP pattPnh (fo llt \\'C'<'k"-~) fo1 "'lll gi' I \. and the• puhlw patic•uh diclnot g<'t :-;tdhl'i<•Ht 
111fo1tllation aiHIItl stt tg<' t)' cmnpcuc·d to the• pii\atc• JHIIH'llh 1.):31. On C\11 cl\'c•ragc•. pri-
\H I P patiPuts wc• tc• llt orc• salisfi<'cl than p11l>li(' paiH'Ill ~ O\l'rall. \\'hc•t<'a"' ptd1ll<' patic•uh 
~ l lf)\\'<'cl lll<>lC' sat 1sfact ion than p1 1\ at<' pat H'lll .., \\it h 1 <'"' IH'c·t to C'o~t 11f' sllrgc•J' 
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The• al>o\C' discussions c·xplain thr~t ci11P to long wait tinws tlw pelfic•nh fall111g If\lf' 
jc.., h1gh. ac.., a IC'"'itdt. otlH•r acciclr•nt s 111ight hapJH'll s ndr as hip and kllr'r' flctC'flli'PS. 
Pat H' tlh Joe..,(' t IH'ir inclc'JH'IHlC'llf life• s l.\' lc• and dr' JH'llcl on ot hPt c.., llHII c• ot lc•ss fot t he• 
aC't I\ rt JC'C.., of daily Ide• and o tiH'I't~ wltirh c· ansf' pat ic•nt clissal isfac t Hlll. Thns. s t nch 011 
long \\'ait t imP~ fot pat ic • nt ~ of cat nr itc ' l snrgc•ry hns IH' C' () IJif' (l worlcl \\' idc• IH•;dl h c·;,n· 
. lSS IH' . 
3.2 Patic11L ~ cl1 clttli11g 
ln tl11 c..,pr tion \\'P eli :--< 11"' tlu' ... r·lwd nli ng of pr~t iP nt s \\' h ll wait fw s tt l'J' I'l\ TIH· pa-
u •c..,Jclc•nt c.., IH'ltr ' \ c• that cH·r·c•c..,c.., to twc·c•ssr~n· IH';dt h c·a rc· sc•t' JC C'"'i c.., honlcl IH· ttnl>tr~ c.., c•cl. ancl 
• 
cmc• ...,, " lc'Ill 111 Canada. It 1" n i H' oft Ill' llll l"' ' itup(l tl ' " ' ' f;wt ots in I<'dli C'i ll g I lw \\'ail 
tllllC'..., fo1 patic·ut c.., and iur t<'asiug pat ir• JJt s' ~atisfa f' tio n . 
It has hr'<' Il c.., r'<'ll that tlw Firs t ·() llH ' Firc.., t l..) c•J n• ( I C'I- S) poli C'.V is 11 0 1 ahnn s 
rout inc• pat iPut. lmt in F 'FS lll!'t hod . a pat ic·nt who h;t:-; :-;c'\' f• n • c>y c· c· (lt Huu·t prohlc• llls. 
lla t u wait al111os t I hr· c.., c-ulH' anl<>lliJt of t illH' for surgc•ry as a pat ic·nt who ha c.., Ininor 
pt ohlc•nt (c..,). It ic.., \Pl .\ irnpo1 taut to cl r•C' ici<' 0 11 how to sc•lc •c·t t }lC' ri ght JH ' l'S<> Jl fr otn t he• 
patic•nt wait li c.., t for C'ctlatact c.., ui gPr~~ \\ r• ohc.., pr n ·cl that tuainl v two 1.\ ' JH'S of nitc•1ia 
arc· nc..,C'rl in priorit:· C'akulation c..,rH' ial and diuif'al. Tl lC' iudtt c.., ioll of c.., or·ial fcwt cn c.., in 
priority C'akulatiUIJ iu cataiact -,urgc•ry wa-, iuitiat<'cl in \ c' \\ Zc•alaucl. Tlw clC'c-ic.., Joll 
wa"' tnadr aftPt a p11l>liC' hParing al)()nt \\'h c· thr•r cl patH·nt ..., nH·diC'al r·onc!JtJotJ aff('(' fc.., 
]wr ability" to \\'OJ k. ( ' (\lf' for clc•pr•uclanh . and indc·IH' l1Clc•ut lifC' c.., t \ lc · l!)j . 
i111portaat to mdttclc• tlw tiu1r• that tlw patic•nt ha c.., alic·ach "'}H'llt 111 waitin~ iut o tbP 
ralrulat ion of pi i011t \ : otlH•J wi c.., l' pat ic•11t ..., \\'it h lcm llrgc·tw\ c..,t afnc.., \\'ill JH '\ c•r lw alllc• 
to take• place> Oil the· top of IIH· waitlllg lis t fot s tugr•t .\ IJDI s('\('l'al papc• t c.., ta lkc·d 
aho11t thi~ issllc' aucl clc•\C'lopPd prioriltnttionc..,y c.., t<'Hl..., to plioriti; P patic•ttt s on the• wait 
lis t lot chffc•u•nt s llrgiral}H'ot·Pcitll c• c.., ttC'il ac.., g<'lH'I al c.., urgc•J \ . hip and kt u•c• t l' plac·c·uH·nt. 
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a ud C'a t arac t sll rg<' ty. 
\ I nll C' ll . l 11 his s I \1 ( h l l u '· c· () \. ('I I' cl p r i () 1 i I i "a I i () ll ro I 111 11 1 (\ s fr () 111 ('a rl y c lr I y s 1 () 11 1 () I (' 
rc•n• nt < >IH'~ Earl~r priot tl \ fwt unlns \\' l'lC' ciPvC']()p<'cl IH't \\ <'<' 11 l !)(,() rllld I ~)"(() l IP 
11 1<'111 lO lH'cl tha t t hP fir t fonuula w;1 clc•\'f•lopc·cl J,y Lllc·k tllill l PI al. ( I <JfJfJ): 
I, - .~·a lY{u b 
priority sc·on' S St wi;d f;ll't ur: D cl b;d ,j I it,. f"<H'I or: ,, . 
• 
fa<'l m: T tilllP Oil \\'iliting }is t (WPI'k"-): il Hild J, HIP C'Clll~lfllllfl. 
TliC' pt ioriti zati!Hl "~·st<'Jll l H) S~ Ct~tan\C't Ptilltit .' SC'CIIC' (I 'J>S ) c·ons iclc·rs c·igltt 
S C'I' Ji ai 10" ~-> 1J I lH'\' an·: 
• 
• 'i .... nal a('! lit,. in C"atantc·ton" c·,·c· 
• • 
• <'XI H'C'I <'cl 't<..,nal a('! tit~· aft <'I t IH' 111 t c·n c·ut JoJJ 
• 'i'->nal fnnC't ion 
• h·,·p} of in tpali iiH'llt of claih· aC't j,·it tc'" cltw t u \'bn;d fnJwt ion 
• 
• 'i"1utl a<'nit\ i11 Ill<' contntlat<'tal c•\c'. 
e I \ JH' of <"C\ 1 HUH'I 
• soC' ial clP JH'JlC lc•tH'<' and t b P a p p t oJHiatc•w•"" of t llC' iutc' l \C'lltion . 
'J lw Cal alan \g<'J H'~ for Ilc·alt h I c•C'hno l og~ . \s~c·~~ ltlC 'Ill aucl Hc•...,<'arC'il 'at aral't 
Pt HHil \ S\·...,1 <'111 (C'C' PS) ind ncl c•<.., ~i.x c·tttc•t ia ll"<'d (() C'alC'Illatc• JH lorit~· fur <'atan\<'t 
s nrgc·t \ 111. fli <'\ a rc ·: 
~ ] 
• ~C'\ C' I l t \ o f clt...,c•asP 
• pruhahili t .v ()f r c•c·o,·c· r~' 
• difficult\ in doing cH'I i \' i I ic• ill cl;\i]y lifP 
• li111itation 1111 al,ilit\' to \\'111k 
• 
The• \ lanitoJ,a lHtanH·t \Yniting List Jlrllgti-1111 ( ~fC\\T .. P) is tiH' lirst c·ataraC'I 
pClfl<'lll \\ait list primttlllllg pro\tiH't;tl p1ogra111 in ( rlllaclil I!JI . I ]u<..; pH>gr ;lJ u lu1s a 
('C'IItJ'aJ database• that kc•c•p._, lrtH'k 11f' all patil'lliS Wfliting f'()l' C'i-llf\rtiC'I SIIIgc•r.\· (I!Jcl SC'IS 
priority for tlwnt. Thb pro~rattl 11~c·~ a qllC'sticJillt;litc• c·;dlc·cltlH' \'is11al FlltlC'tiouillg 
indc·x (\-F-1 ~1) that indndc•..., qtiC•stilltts t11 llJC'HSilll' sc'\'c•tiry of flllll'lillllfll cl ,\...,functiou . 
cl<'t c•riorat ion and pot C'llt ial ]o...,..., 11f' dri\ c•r 's lie Pill c• . E;wh ()pbt ludll tologist rc•cc·in·s ;1 
('\ C'l . t h i~ JH iori I y SC'Ol ing ...,~ ._,, C'lll j._, C'J II l<'l._,C'cJ for Sl II I IC' J'I'(ISO!l._,, for c 1\ C'l' ltig}Jligh I j llg 
dti\i ng. fn1 not gl\illg itupor taJJc·c· to t]H><.,P patJC•ttl"' who an• tllf' only ca t c•gi\C'l to 
tlll'ir clqJ<'IHlaut"'. and not Puongh p<llllh gin'B for tilltP spc•ut \\'attin~. lliglJC'r priot-
ity indicat<'..., highc•t t lll JHHlllH'lll. T lH· prinrit .' "<"on• is <"akulatc>d a.., ti!C' snm of tiH' 
fu II ow i n g fi ' P fa<" t o 1 ~. 
• I uuct ioual tlllpai n iH'llt ( 100 
• I.A·ngth of \\a ll (no. of Illollllt waiting for :-.lllgPI\ · ;J) 
• \\ cn k impallllH'll l (noiH' 0. 111 ild 10 . ...,,., ('1"(' ') ... ) _) 
• \\-qrk cl t h u tg tntpauut<' tlt (no () \ ('..., 20) 
. ) . )
--
• Pot Pill ial lo s of cl t l\ PI·~ lie PIH <' {no () . \ ' C'S 
• 
So t h c p r in r i I ~ · c • q 11 a t 1 on for c'; H h p f\ t i c' 11 t is 
P11o11t\ - J une tiona! impnirnu·nt LPugth ()f wait \\ork tlllpclitllH'lll 
\\ nrk dri ving illlpilllllll'llt + P u t <' Ill ial l11ss of drin·r·s lic ·c·nc·p 
p t to tt t , . <Tit Pria I tlo l that c·outpttl l's t lw !-i ll ill of sP\'<' Il Wl'ight Pel r rit Prit~ I 101 1 IH'v ;\rc' : 
• Jw...., t -c·n tl c·c·t t•d \' i!'nal Hnt it y in I lw ll (l ll-s llt gic·;d P.\ <' 
• I H'~ t c·otTc·c· t c• cl \'i snal (H' ll i t ~ Ill "i llrgical c•yc• 
• ()('ular c·onll >rl>id it \' 
• 
• \ i~uaJ tll lpclitllH'Ilt 
\ ~tudY c·outpar<'cl tlH• thu•p C'alataC' t prio tilll clli tl ll s.\ ..... tc • tu ~· the• IHYSS-C'atauwt 
f> t w t itY Snnc• {I 'PS ) thP C atalau \ gc•ncy for Hc·alth I c·C'huolog.\ \ ....,~c·ss tllP ilt ancl 
Hc•....,c•cu ch CCttatact Priorit,~ S\ '-i i <' Ill (CC'PS). alld tl w \\ c•<.i l <'rn C auacla \\ ;utiug Lbt 
projc•c-t (\\'('\YL) fen C'at ;uat't "" 'll g <' I \ . Tl!C' c·ontpari so tt \\ i l ..., clo i lC ' through C'CH'ffk ic·nt 
llH'I hod~. D:-> 7< li lll ih of ag u '<'UH'lll ;llld . kappa c·cH• ffkl< ' ltl It \\'a..., f ound that t IH'":it' t hn·c· 
s~~ IC'lll "" han• a c·c·c·ptal>lc• r ouC'lat tnns. lmt tlt t'~' gi\'<' ltiglwr importatH 'P to cl iffc•n•11 t 
C' l'itc·ria. IC'PS gt \< '"~ ntorP inl poriHIH '<' to dilliC' c-d <'har<H' l<'Ii'-,fj r...., TIH' · · p~ gi\'<'!-i 
i 1111 ><HI allC'C' t <> pa I ic•n t..., who hcl\ c• s c' \ <' I'<' \ i..., nal i tnpa11 llH'Ill . wh u cll't• lH•l p]p....,...., and 
ran not takr· C'(U<' o f t l H' Itt~ <'l\(•~. a ll d \\hu ha\C' d<'P<'lld<Ull"'. 1h<' \\ (' \\I put 111on• 
ill l J><> J t atH·c• I<>\ J'-, IJill ac·u tl ) and fllll!'lt o tl. awl ....,c wi<d <'<> llclit iou oi t ltP pat it• ttt ~ \\"( ' \\ I 
\ IC'~PcHTh on a SpHill"'h hPalth c·nrc• ~ystc•n1 dc•n•lop<'cl ;1 clt~CIPI<' <'VC'Ilt s itnulatJoll 
tlHlclPltn SI \Ir i \that c·onlJ>rH"<'S tlw prioriti 7-at ion syst£' 111 ofc atHnlct \\'r tit list to thPII 
rn tl<'lll waitlll!!, li s t llli-Ulagc·uH'tll sys t<'lll Fir t In I tt..,t Ottt (F'IJ 0) I>OI PnoJtl\ 
ralntlat ion JIH ludc•cl tliC' follcm 111~ crit f'ria : c·liniC"al ( , · i~tt;d intpaHitH'Ill and l'f'<'ll\ <' I \ 
ptohaJ,ilit~· ). functJonrd (diffind ty in daily lif<' ;wti,·iti<·s a11cl ;d,ilit .\· to work) and 
social (smuPoJH' IH'C'd I o look t~fl <'I' rlw pat i<'nl ill tel IH' ;1 C'fltc' gi\'1•1). Tlti.., Innclc•l 
lll<'asun•d t h<' wait I illl<'S of pHI ic•11h c on..,tdc·ring \ ' (lJ'i()tJ s l';wl Ill'S ( '' dit tit ttl' ol pal H' llh 
who \\C'J'(' op<•ratc•cl , patic ·n ts who JJI(I\'f•cltll tlll' pri,·:tiC' , f•e· t()r. prttie•nl t' still \\'Htlmg. 
rtlld pali<'nl who die•cl whilP waiting). Tlw . 111'~!/'0II Sl' l ~ ; t priorit ,\' "-<"Cil'!' fllr e•;wh 
pat i<'IJI w}wn ctcldc•d 111 I he• waiting Ji.._t. nncl tlu•Jl Llll' li st b 11prlat c·d e•;ll'h till II' ;1 Ill '\\' 
pHI ic•nt 1.., Plltr' r<'cl into I h1· list. TlH' ( )ut CllltH'S oft Ill' cli!J'c•r c•nl sc·c·narios s iH >\\'f'd I hat 
I l11' p11orit il(ttiou s.\·s t<'lll n·duC"<'clltH'illl ,,·;lit 1 inll's 11.' ' J. ;>.) JJI!JJJI Its c·c>n tp;ll·e·clto Fir 0 . 
l11tt pati('llL with lowc·r priority h;Hl c•xe'<':-i in• wait tillH':-i. 
~otll<' nou-diuical fcwlor~ hcwi;d fcwt ors) \\'f' fl' f()llJld II> IH· ::-i i ~ nifi C"a llt in i\ Janit oha 
that ro nld \C:ll\ the• wait time·~ of patiPnh waiting for c·Cttararl Slllg<'l\ hH <'X(lJJt-
plc•. suuu• faC"tors an• ...,<·~. agP . ..,ocicH·cl lllllllif' . 1 altls. tllldl·rgoing hos pit (dJntiJ IJil wbilP 
wait in~. and n·!.!.ion of u•..,lf le•w <' an· s()J tll' oft lww j:! '>j. 
_ \n anah .., j~ wa-., JH•rfonnPd to kuow t liC' prc•fPI<'JI<'e•s for c-ri t c• r ia t <J priori t t;e• cat ell a I' I 
patiPuh waitiug fot ~ lll g<>tY aulong fo11r gtollp'-~ of JH'o ple• (pnl>lif'. patH·n l ~ tl'lati\f·~. 
hPalt h pt of<' ..,~·donals. and ~pe>c iali..,h) Til< ' l<'"'tdt s hl)\\'<'d that \ 1'-lllal iutpainw·Bt got 
I he• higlH''-It inlJHHI aiH'I' in all gron p.., fol luwc·d l1y diffif'ult 11·~ Ill pc•rfotllllllg a C" t i\·itH'"' of 
claih lifC'. prol>lc·ru~ for \\'utking pc•oplf' . lJ<'iug lo11kc•cl aft 1'1' In ..,Olll< 'OJH' . a11cl rc·c·o\ Pry 
probabilit .v IGOj . 
TbP JHIJH'r iu 1211 rakulat Pd a priorit ~ ..,f'lH•clll ll ' llf' <'lc·c·t j, P pat i<'Ill ~ wai 1 ing for 
s nrg<'r.\ fen the• \\"e·~ t .\n"tralia Ilc•altb \ntlHait\ l1\ lls ing a s iHndati il ll llt ()clf'l built 
111 hxtc·ncl 1. This paJH'l' ~ho\\'C'clllo\\' (() sdlf'dlliP <'lc·c·ti\f• patic•uh l1a"e•cl () Jl urgc'IH'Y· 
rl Jtc• siullllctiOI iuclncJc ~~ I}H• whole• "'llrgintlJHOC'C'cllll<' that .._tm1.._ fi<llll il wait }i..,t uf 
1Extf'ud i ~ a mPssap,P bas0d s imulatiou PngiuP th,tt has f:1 s t :nu l fl PxihlP IIHulPI building and 
PXl'c·utiou facilit y 11:sj 
patiPllto.., tlH'll achubsion of a patic•nt in thP ho...,pltrd. followPd h~' Slll'gc·r.\ )H'dotJllf'cl 
in t lw op<'l'fl t 1011 t lH'at rc•. and the· pos topc•ntt in· .. t rt~' in t llC' bospit rd. I llf' priority of 
c'rt<'h patH'llt \\Cl'-' hnsPcl on urppnry (urg<'tll. S<'llt l nrgPnt ancl J<>ttlitH') \\illl datP..., 
and P\)H'<"t<'d hottto.., to conduC't tlw <>)H'f'CIIion: 
l lriorit\' = llP'<'JH'V t wt~it d;tl!' t <'X]H'c·tc·cl hour~ . 0 . 
wall l1 ~ t at tllC' hq.;inning (If c•:-wh \\'l'l'k nncl ~Pif'r t s till' ti<'XI pitt ic·11t s f'nr s nrgc·ry \\t ilt 
h igiH'~ I priori til's . 
\notlwt ptloritizittioti ~\...,tc•nt in lt;tly ll ~f' til!' foll uwin g PCJllati()Jl ((I c·aknhttc· p11-
0 11 I\' of c'arh rat i\l ' il<'l pa I ic•nt: 
j J- r I (; ~ 1 ) 
whc•rc•. p . . pnon t.v. c· c·linic·al nrgPnc·_\' ~ ~at II" ( p1 c•gJ c•:-.s ()f disc•rt sc·. pit in Cll' 
Tlw n•cc•nt -..uuulat ion JnodPI. in jl 01 . prcn· idc·~ tlw fllllllwiug pri(lrit .\' c·alntlat io11: 
jJ - u( tl' / 1) J_ (1- o)r ( 3 .. )) 
\\hPJ P. p iucli,·iclnal pat i<'nt priority. a 1 c•lat J\'c• prioi!I \ of pi-ll H'lll ( 111 gc•ut or 
l'Ull I ill<' ) . \\' <·urrPnt wait I inw <'lll'l'C'Ill ~ illnllat ion tuuc•-1 iJIH' of rc.fPn al 
of pat ic•nt. t thP "'IH'c·ific•cl targ<'t wait. ancl r a raudcHll \attal>lc• that is 
lC'o..,;.uuplc•d fut c•acb patl!'nt \\'lH'Jl thP \\aitiug lis t j..., npdat!'cl. 
This tnodPl gPt ~ I lH' waitiug lio..,t c·aknlat po.., t be• priout \ of <'aC'h pal ic•nt. and np-
dat c·s t IH· wait ho..,t \\'C•C'kh. ThP kc•\ c• lc·uH'lll I hat clifl'c•n•nt 1at c•-.. t hio.., llH><l<'l front ot h<'l"' 
is that 11 c·onl plll<'~ JHHnitv to a SJH'nfwd tatgc·t tuuc· . Thh tnod<'l f'orc·< ·as ts fntun• 
walt li ~t abo. Tlli~ priotit .v f-ly~l<' tll w;t~ Hppli<'d to g<' tlC'ral ~lt t g<'r.\. uttlH>)>iH'di<·o..,. and 
L:\ I (Eat ~. :\o~c·. aud Tin oat). 
·r 
_:.; 
usPd in Ln!!,lancl to cotnparP t ltrc•p cliflc·t c·nt cat araC'I aclruis!:'H>Il ...,, ...,, c·tn~ jG21 . P \ S I \ 
\\'as dc·\ PlopPd iu \ to..;nn l Ba<-.tr j:~ol . I h<'!5P thiC•c• :->\..., tc•nts atC' hr ...,t C'lllll!' rirst <-.c•r \C'd 
• 
l HHlklllg \'<-.I Pill. a lttagP hooking ...,, ...,, c•ru (high . nH'dinnt. and lo\\ )> I lOIII \) \\ lH'J c• 
adllli...,...,ion dPC'ision \\'oulcl lw llHHlc• ill I IH' t iuu· of pr1t lf'lll ;Jssc•ssnu•nt. illtcl d \nut Illg 
]i :-;t ...,, o..;t C'lll \\'lH'll' pill ic•nt. an• 01 clc'IC'cl ;tc·c·orcling I o il priorrt \ s l ntltltll i\IIcl p!tH·C'cl 
on a \\'ai t ing li :-; t \\'ltc•)(• OJ wra t iun :-; !111 :-; :11 !' I H' a:-;::- ig nc•d to t hc• pat H'll I "' \\It h h ighf'<.,( 
pllCll'itiC•<.., 1 he• C(lklllc\tlOll of pri(lrity \\'(IS IHtSr·cl 1111 till' \ r -11 qttc•<.,(JClllllflllC' t!Jat 
itwlwlc•<., \ hllal aC'Ilit .v. o<'ular c·cl-llH>rl,jdity. flllCI lw;dt h rc·bttc•d lif"P q11allt v (ahility 
s ig,nifiC'allt n·clurtillll in wait tinH''-' (: ~()% tu fiO lfc) r·utllp;lrc'cl to tltl' I ( 'FS sys tc•Jtl. 
\ l('<.,C'(llC'h \\(\ '-i C'O llcltH '((•cl ICl ~c ·c• t!JC' c•ff'c•th Clf' C'IISIII 'illg a lllf\Xillllllll clllt(I(IOll of 
\\ att I imc•<., for (at arcwt Slllgc·ry ill~\\ c•dc•n r~cij . Tlw pnlic ·~· is ( allc·d ~bt xiii iiiiii \\nit ing-
t illH' Tllarant('c' {~ I\\(~ ). In t hi ::- polic·_, .. 1 lw pat ic·nt ~ \\';til itt:-; fot cat ;tntc' l s llrgc·ry had 
t IH• opporltllllt~r t c> dJCH>S<' anut ltc·r IH'alt It ant hot it y for !-l lii'P,C'I'.\' tf tliC',\' h;tcl I u Wet it for 
Ill<>lC ' than t lllP<' III CI JJI Jt..., at t he• co..., I of' t he• C'on11t \ ( 'uu11C'il. I ltf' 1 c·~c'(\1 dt \\'as clotH' fot 
t \\ o pc•r iod ..... o tH' \\'it h guar antc·c· awl otlJC•t wit hollt any guaraut c>c• . The• pat IC'lli S \\' <'1'<' 
cla:..., and lfl cla,..., tc•<.,pc·c·ti\·ph·. Iu gt t;uant f'c•ciJH'tHHI ->1 1/r: of patic•1th waitf'cl for lr•<.,..., 
1 han t htPC' IllCH11 hs. whc•tc·a~ in llCill-gwu ant c•Pcl pc·riocl. '> "''i( wait C'cl for lc·ss 1 han 1 hrc·c· 
tool fot patiPnt ..., with uto<.,t ll<'<'d and is au <'ffc·c·t j,·c· \\'H,\ ' to )p...,...,c'Jl t lw wait t illH'..., of 
patwuh waiting for C"atata('t ~tugc·t.' 
Th<' JH iori t y C'aln tla t ion ..., \...,,<'Ill<., clis('llS:-.c·d in t h1..., <..,c•c·t ion ...,hu\\'c•d i 111 pic >VC'IllC'lll s 
in \\'ait tiulC'S of pat ic •u1 <-. wait <'d for surgc·r~' c·ontpat c·cl tot h<' traditional F I ~ p() li<'y. 
Dtff'c·n·nt I.'JH'..., o( dilliC'al and <.,cH'ia l c·Jttc·ria be~\< ' l><·c•ttll...,<'d to <'akul;ttc• priClrity 11f' 
c•aclt pat iC'ul. \\'c• did uol find au.\ 1 c•:-,c•;u ell that clc•\ <'lojH'd or di:-.c·u..., .... c•d ell I\ all c'tllat t\ c• 
IIH'I hod"! to int J>l o\ c• I he• wait t inw \\C\11 t illH' 1 fot pat 1!'11 t..., 
. ) (. _,
3.3 R OllrCP cl1 Llltli11g 
\not hc•t 111ain n·ason fot lollg wnil I tllH's is I lH• lack of ho"-pll nl n•sottl c·c•..., ancl i111-
j>IOJH'l' ll"'(' of I lH' ('Xist ing n•sotli'<'C'S. r lo~pttal l'f'SOllJ'('I'S ('(Ill 1H· of I Wfl t y pPs: ph\ "'IC'Hl 
of t}H'"-C' l'!'SOlllTI'S), (\ 11d }ltlllHl 11 1 I'SOII Ir'C'S (cine I OJ::-!. til It's( itf'sio}ogist S. 11111 SI'S (Ill c) ()(bPI' 
:-; taffs) J :~ t. llj \\1• foullcl S<'\f' tdiJHlJH'I S that show ho\\' to IllH\.IIlli/C' the· llSC' of the· 
pJI\ ._,IC'cd l'PSOill C C'S flllci I'S( illlHI C'S l}lC' IIC'I'd I II lllC J"l'(lSI' llllllgc•t. f11 llJH'I I lSI' of dew( ors' 
I ill II' and lH't t PI' sdll'clllling oft 111'111 \\'1'1 c' ;dso di...,<'lls~Pd. 
ulattnn paC'k;.tgl' . that "'h<>\\"- how to !'f'clttc<' JHtlil'llt \\';ut tilllC'S f'o1 c·;tlrllitl'l '-ii1J'1.!,C'1\ . 
and how to inrH'i\SI' ()H lltili..-::ttion in ;1 Cc•tJJiall\' h11spit;d. The· ~i nlld(ltton Jitodc·l 
t1ation of patic•nt !'i in tlw h()spital fot stug<·r~· to tlw <li~<·ha t gc• CJf tl11· pfltic·uts aftc·r 
C'otlld n•clta·c· pat ic•ut \\'ait 1 ittH' aud n·dttC"ing t lH' 1 itliC' IH·t \\'I'Pll ~11 1 gt• t iPs c·c,ttld lc•;Hl 
t o IH'ttPr OR utilizatio11 j0u J. 
\ l('...,Pai ch ou tlH' \11t1Jnlator,v 'atP Curt. Britt...,h 'olntuhia Canc ·Pt \gc'JH'Y· found 
tltat l('"'OlUT(' lltiJinllioll will iillj)lO\{' jf l}lC' follo\\'illgs rtl'l' C'llltsicJprc•cl: i. irttt• "lclll c>f'a 
<"lini<' C'Clll ha\'P big illlpaC'I on patic•ut waiting IH·c·a11sc• all tlll' follo\\'illg ct ppointrw·nt s 
will IH' affpc·t<>d l1y the· latP "\tcut. awl ii. JHP"-c·nc·c· ()r a tc•~.o,id<'nt cltwtor ()J' a ...,tndP!lt 
c·atl"<'~ Ill<>I'f' \ntitiug 1::->t) l· TlH•...,c• findin gs C"all IH' r~pp]iC"ahlc• to appointrJJC'Ill with a 
"'IH'ciali~t ~l ll g<'Ull. 
opt 1111al ll"'P of f\11 OJH'ration tlwattC' I>\ ll"'lllg \\'e•f'kh llleH'kl'd lHH>ktug "'e lll'clllling for it 
ho..., pJtal in ltab I!>!JI . Exp(•rillH'Ills sho\\c•cl tltat the• ""'~'o f a rua...,tc•r ...,tllgt•r.\ sdlC'clnl<· 
rc•cllH'<'cl t lH' '-li/C' of I lJC• waiting lis t ;llld o\ <'lTllll~ The·~ cd"-o appliC'd s(lJile' ot ht•r 
polwic•"' (i) long<'"' I J>I cH·c·"'...,ing t 11111' firs t (LPT ). long1'sl OJH'lal ion fir:-·>t. 1 hnl tnnd(• 
the• I('(lurtion of o\c'tlllllP: and (i i) the· ~hortfH.,t ptorPssing tllllP f11"t (S P I ). ~hotiPst 
OJH'l(\(HHl fit•·d. that ~h()\\'Pci t}lC' JJl('(f'C\ ~C' in t}H' t11UlliH'I of romp}PIC'd OJH'ICIIIOll. 
tllC'I H<>alth \uthottt v of Halifax \o\'r\ Srntia. that n tplttn'" both \\r\11 tilll<' t<'clllr-
ti on and ra pac·it .\ planning. This Jnndc·l s imnhttc·s thn·c· t.\' JH'" of JHtltPJlt ~ for gPIH'ral 
~t tt g<'I\ C'lc•rtJ\'C'. non-c•lc•rtin•. and IH>Il-S ill'l-~..c'l')'. This s itnnlation llloclc•luJC·a~ll lf'" Ill<' 
llliHillllllll llllllliH•r ()f hc·cls IP<ptin·d fCll a lj()~pltnl. and how long \\' ;.lit IJIIJC '~ dc•Jwncl 011 
]nstitutc· for Ilc•alth Infonnall<lll ( ·IIIJ) . :-\ftc·r c·cllnplc·ting au OJ>Prat ton duo h('d i~ 
fu•c•. ct "'llf.!.C'O il c·;u1 s lud!lP the• wnit list and oJH'Ullc• rill o11tpatic·nt tf' II<' ha" the• tint<' 
I o do lltorc• OJH'I at tons ]():~]. 
\ "tudy \\a" JH'rfotlll<'d on p~·c· c·; tlar;wt patic·ut s f'ro111 tlu• :"llrtbc·asl Sc•t\H <' De·-
"nrgc•on~ bc·rall"P tlH•tc• HIP no JH'llllattc'llt ophth;dn}()logic· ~C'I\· in•s Cl\'(tdalJ!c· ]IIJ TlH' 
!-I( llcl) aillH'cl t 0 llltd<'t "I c-tnd t hP l C'll"Oll~ inflltf'llC'illg I }lC' Oil I C'Oill P of C'HI HI C\C'( !-!Ill gc' l \ 
Tlw tc'"ult -...}Hm'Pcl that patic•nt s ha,·c· c·olllpli cat 1011~ front t lH· laC'k of 1 c·gHiat follow np. 
la('k of opht hahnologJ~t ~. c-tnd loug "urgintl \\'C\it lbt. Tlu" ~~ 11dy also s ho\\'c•cl that the· 
liutitC'd tinH' dPdinttC'd to thP OH. poorly Pqnip]H'cl ()J{. and lc ·~.., <'XJH' Iic ·IH'<'d ~taff" 
lc•ad t lH' long \\ ait t inH·~ for pat ic•ul" and long \\'ail list . 
. -\n•tH\ \\'a, lt..,Pcl to clPYPlop auot lH·r ~unnlat ton llHHlc·l to fiud t be• c·n rrc·nt <'flici£'11<'\ 
and tnaxinllllll c·apa('it)· of a "ntgwal "ni t c• in c-t ho"JHI al. and ho\\' t lH• dt(lllg<'" in n•-
so tttc(·~ affpct tlw "lttgical~uitP pc•rfolluaucP ]0j. !3oth tnpatiPut~ and outpatiPnh W<'r<' 
c·ou..,iclc•rc•d in I hi!-! r C'~c·mch in 01 dc•t I o ~inutlatc• diffc•t c·ut <'lc•ct 1\ P ~Ill gf' I ic·~ I hP tot cd 
JllltlllH't of pati<'llh c·apal)lf' of lH'iug lt<'at<'d in a IlHlllth \\a" cnlll]HUPcl to tlw aC'tnal 
IIIIIJtlH•r of patic•nh who l PC'<'i\C•cl trc•aiJil<'llt in tlwt h!l"J>ltal. To find tllf' lllctxinllllll 
capacity. tlH• pntic•nh \\'<'n' k<•pt c•ttlc•rillg the• ~)~ tc •tu till the• c•rHI of the• cla.\ 
Th<' platlllJIIg Hncl managPuH'nt of hc•cl C'apa('it \ \\'H" di"<'ll'~~<·cl in ]:~11 \\11 lt 1 t'"IH'<'t 
to IH>I h l>Pcl <H'C'IIJHUH'Y and t he• 1 at c• of adu1i~"ion n.f11sal". t h<' "inlllbtt iou Ill<Hl<'l '' n" 
•)U 
-0 
de•\ C'lopPclin 0Plplu 1'11\·i t ounH'lll This mod PI : irunl:11 c•:s I he• pat ic·nt llow I~~· 11H'ans of 
h<'ds i 11 ll"f' Bc•d c HTll p;1nc.\· \\a~ c a len! a I Pel 11"111g t he• f'oll()wi ng c>cp wt ion : 
IH•d !H'<'IlJHUH'Y - (nnrnlH'I' ,,f lH•d cl:~ys ll ~<'cl /nnrniH•t of IH'cl days il\.ilibddc· ) l J()() <y( 
(~t n) 
l{pflt"al rat(' is t'l'latC'cl to hc•d <lc'c'tlpi1IIC'.\ lH'C'C\IISC' n•f't1 s;d lt;1ppc·n ~ whr•rt t IH'IP is no 
available' IH'd. Hc·f'n~alratC' lltllnlH•J 11f' tl'ftts('d <Hin tissi(IJIS tot;llnundJC•J 11f n•fpnals 
(e n aclllll"'"'ions 4 JC'fnsab ) : lOOY(. Tlu· JJlcHif'l sho\\'c•d till' rai l' of rr.ftt s;d \\'ith l<'SJH•c· t 
to lH•cl <H'C'IlPi\l }{'~' as l111l h incTr·asc•s alclJt g \\'it h tiH· iiii ' J<'il ~c· in pal if'lll dc•JJlilllCI. I Ill '\ 
IlHHlc·l \\a~ a}o.;c, tlsc•d to fotP<"fl"'l fill Ill<' IH'cl n·qllirc•nH·rtl s. 
TlH' OJ H'ra t ion t II<' at n• plays a \'c·ry i 111 port ant 1 (Ill' i 11 tIll' sdwd uli 11 g 11f s 11rgc•ry i 11 
a ho~pital. 'Ilu· ;wnuat<· pn·dictio11 uf the· durati<lll ,,f· . nrgPry lwlps i11 till' optin t<tl 
11tiluation of ti(H'I'atiun tlH•atu• a"' H J'l's lllt IIHIJ'(' :-~ urgc· til's can lw ~dll'cltdc•cl . Dc•\' i 
c•t a! dP\ c•lopc•cl a gc• J 1!'1 al fuullC'\\ ork t 11 forc•c ·a s 1 s 111 gc· r.\· I i llH' ill 1] lC' ()pit I hal! uology 
d('part lll<'llt of a ho-.,pii al 111 orcl<or I 11 sdH·clulP ~ llq.?, <'ric•s J2 lJ . . \ HI lilii H ' l' o f' \'arial,]c·'-' 
\\' ('r<' ('()11-.,idc•tc•cl ill I ]u -., fi aUlC'\\'Ol'k Sll('h a.., cl pal if'llt's pn•C'(IJlcli1 illll S. tlw C'XJH'l )('})('(' 
of tllC' "''ugc•on and cUlac•...,thPti..,t. ty pc·s of ana<>..,1hc•si;.t. paiJC•ut.., age•. and tlJC' clnnlliotl 
of '->lll gc• r.\·. 
The• kPy I< '"'Olll'< '<'">. icl('utifiPd in t hi.., .... c·c·t i1111. 1 hat inlJICH'I \\'ait t illH's a1 <' :s lln.?,c'llll. 
lllll'S<' . and Opc·ratiYP Roorn (OR) PtoJH'l li"'P of..,lltgc•cllls· tiuw and JHOJH'r sdH·dnliug 
of the• c•xi<.,ting OR~ C'onld iuqHo\C' \\ait tillH'<., fo1 patic•nt s. 
3.4 P erforillatlce Metrics 
PC'd onuatH'C' lllC'I 1 iC"~ cU C' t he• C'l'i t c•rit~ t bat ;u C' 11-.,<'cl to llH'a"'l ll c• t lw I H'ltt~\ J(llll' of a 
~~~ t c•fl t. PPrf<H tllHll<"C' IUPi t ics '-> ho\\' lui\\ \\'dl a ~y~ tc•Ju JH'rf'wtu~ . \\c• stllcll<'cl il"'lll\C'\ 
pa pc·r I hat }j<.,j c•cl I lH· J llO~t ll~P cl pc•t!Oilll(\llC'(' Ill<' I l'l<'"' Ill till~ ll<'ld I)\ clJWlys ing o\·c·r 
]()() I C'~C'a t C'h papc· rs jJ lJ . TlH' uwst c·cnnntonu..,c•cljH'l'fottllalln' ntc•astuc• \\·a"' tllC' \\'<tit 
tlllH' of patirnts ;wei stttgron~ The• long wait tinw of patiPllts is tlH' Je•snlt of an 
intl,alaucr in lH'alt h <"an·"' '-itC'lll. ·r lw \\'a it t iuH•s of ~111gc·ons inclirc~tC' t IH' \\'orkload of 
su rge•on~ ThP llH'c\1 1 lll<'dwu Illodc•. and ~lancbucl clc•\ JHI Hm of I he· \\itt I I llllC'..., \\'C'l<' 
ll }('(\...,II l'C'd. 
H<'...,OlllC'P ut tllzat ion was 1 h<' ~ <'c ·onclntos t import ant llH'HSilr<'llH'Ill of' IH'I f'onJwnc·c• 
llH'I riC'S. ThP OH 111 ilization has IH'<'Il it \'e•r.' · goCicl :-- lll>je•e·t to 1<''-i<'i\IC'Il IH'<'HIIS<' optuual 
II..,<' of I h<' OH c·;\IJ n·cl11<'C' pat ie•Jtl \\'it it I inlC's. Otlll'r rc·s cllllC'e•s lik<' I he• lllltllhc• J of 
surge•cm~ aucl ot lwr :-- t afl' who IH'lp during s llq.!,<'l _\". 111 iiL-: ;11 i1111 11f 1 }w W<llcl. anclltos pil al 
I H·cl~ \\'<'1'<' al-..c > cli :--c·ttssc•cl . 
PatiC'Jlt sdt<'clnltn~ \\'as dis<"llss<'cl ll,\ ' IIH'atl"- of' p!HIIJI V sc·rHutg s.vs iC'Jll patJ<•Jll 
clc.f<'tl al-... tdthHls. and c·Huc ·<'llat i()Jl 11f s ttrgc·ric•s. Fin;nwial c·os l s wc·n· cli sc·tt ...,...,<'<l. iu 
SollH' oft lH' rc·sc•an·h. in orclc•r I<> s lw\\' tIll' IH•st c·as<' i111rl wc>r I c' ;t sc• sc'C'Ilctl ius. 
Tll<' litc'I<ll 111 c· ~nn· c·\ ~}um..., t lwt cliflc•)(•JJI appt ()il<'IJC•s I o rc·cltwc• \\';lit 1 iJJu•s (IJJcl t {) 
lltak<• opt inwl ll'-~<' of t ltf' <'XI..., I ing 1 <''-'<Hire·<·..., \\'Pr<' nsc·cl in this n•s <'i'tJ d1 fiPicl . ~ llC'lt as . 
anahtintl ~Inch ( lllatlu•utrttiC"c-d pro~Ji\Illllllllg). c·oJilplllt•r s illlnhlliuJJ c-uulllHHlc•ling. 
and ca~P ...,tllcli<'s p.-,j. \\"p oi>"-<'1\'C'cl that UH>"'t of tlH' papc · r~ fcwtl s <'cl <JJJ <t SJH'c·ifiC' 
ho...,pit al diniC' <'llYil'OiliiH'lll UJl a ~1 H'<·ifi(' loC'at ic Ill . \11 hospitals di11ic·s C'll\' irc HlliH'lll s 
a t c• 111 0l'C' 01 lc11..,~ difrc•J Pill frotn f'(tC'h ut }]('I IH•raus<' of I hc•JJ loC'al iou . popnlat 1011 ciC'IllO-
gutphic·...,. lmdgc•t. awl infia...,tttlC'I Ill<' f'aC'ilit iP..., . Siuc·<' C"at anlC't ...,tugr•t \' is au <lilt pat i<·ul 
piuC'c•dnn· ancl takP~ a ...,Jwrt aill<lllllt of titJH '. Ill<>"'t of tlw pap<'l..., that clin·C't]y talkc·cl 
nu ratatact surgc•ry dt'-l<'ll~~Pd al>unt how to prioritize· t}IC' pati<'llt \\'rlit list fairl~·. ::-.o 
that thP pali<•Ht s n·c·c•t\C' tt<>alllH'Jll l>a .... c·cl on twc•cl. \los t of thP propo~c·d sinudatot~ 
au· not ll~Pd in ptaC'IiC'<' and cH<' IH>t pttl>IIC'h· rl\ttil;thlc· . Ih11..., filling tllf' gap 1H•1\\'c•c·n 
n·alit y and iruplc• JtH'lll iug t lw iutpi'C>\'C'IlH'llh 1111 o prcwt in• 1..., '<'ry cllfhC'ult II lj . 
3.5 S LII11Illctry 
Ttl thi~ dwptc•J we• ha\c' U'\ H'\\'C'cl tlw <1\allahlc• tc·~c·;uc-lt papc•t s n·l;ttc•cl to <"atarac· t 
surg('J'~' wait I JJJ I<'s f'or pati< ·nt s. I IJC' pciJH'I~ an• e·{\tq.;orit.c•d into four g t (l llp~. Tht=-
major findin~~ of Pach catPgory i~ ~llll llll C.U ilf•d in "Iahlc• :3 .1. 
1ahlP :3.] j>l<'~c·nl~ a ~llllllllHl\ of our lllajor finc!J ngs ill <'arh ra l c•go i\ 
The E ff c t of T ch ecl uling o f R eso urc P e rfo rnuu1c 
Lon g v\~ait 
T itne a nd 
P aii nt 
D iss at is fac t io n 
(i) High rate• of 
fall. 
(ii ) Inclc'a"'c' 
ot lH'r i ll.J 111 I<'" 
(iii ) Lo...,..., of 
ind<'p<'ndc•ut life· 
..., t \ }p aud 
dc'I>PIHlc•IH 'C' c 111 
ot 11<'1"' . 
(iv) Patic•ut 
cli"'~ati~fart ion 
P at i n t \Ya it ch dnl- \ l e t ri s 
Li t a p ar it :v . 1ng 
ch eduling Pla nning 
(i) Diffc•tc•rrt (i) Ilo\\' to ~los t rtsc·cl 
prioJ it~· ~~· s t C'lll '-i ...,c hc•clulc• t IH' ( >H lll<'t ric's a1 C' : 
nn· ll"'f'cl to to 1-!PI o pllllllllll (i) :\lc·e~n \\clll 
\\'a It 111 ~ fot ( i i ) I lll p n 'p c · r p a t i P 11 t s. 
nrg,c-r.\· (wait ll~P of :-. ru ~c·ons· ( ii) \lc'clll wt~it 
I illlr ·J ) I m~c·cl 011 t i nw. I illJC'"' for 
cliffPtr•nt clillical (iii) Lituitc•cl OH "' lllgc•oJJs . 
and udal tillH' dc·di<"atl'cl (iii ) ( )1{ 
nitPtia fc>1 ..., nrgc·t~·. ntili;atton 
(ii) :\o (iv) Lllugc•t n"'c' (iv) l ' tJlr;atioJJ 
hen\· to 1 <'clrwc· than c•x 1 HTI C'c 1. 
,,·ait t inH' l . 
fahlP 3. 1: Snilllllai .\ of Lit<•Jaltllt' Stll\'P~· 
.\ftPl 1£'\'iC'\\' illg t}H• CXi"'tiag litC'lHIIIIC' . \\' f' ol)'-.f'l\l'clllwt t}H'lP l"' llO C'Oltlprc•hc•U..., l\ P 
~illlldHtot (built front ~c·1at ch) that lltdtrclc·~ l)()th pcliH'Ill and II'"'Oillc ·c• o..;('llc•clnling for 
f'al aract ~t u gc'I\' 1'\o siruulat o t c·o, c•u•cl lHll h \\'ail I illtc' 1 aud '). \\ c· did not find 
a11y rc•:-.c·ml'h t lwt cli~c·uss ahont I l1<• edt c·rnat 1\'C' lll<'l I rod" alHlllt ho\\ t 11 n•fc •r pat ic •nt ~ 
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fro1n GP to ~lligf'oll~ or dP\PiopPcl a \.;ji11111lator fo1 this. Frotn thc•sc• oi>SPI\atiou~ 
we• \\c'n' intPIC'~tc·d 111 dPvPloping a cll~c I f'l<' C'\C'Ilt Sl lll tdat Joii tool for c·Hia J;H·t surgw;d 
pt<H'f'clnu· funn ~c tHIC'h that \\ill adclrc·s~ thP i~~uc·~ tll<'lliH>ll<'d alH>\C' \\c• C'hosr to 
~Inch· thi" ptolllc•tu 1)\ clc'\C'loping a disc·rPtP P\c•nl 'oll llllhltion tool ~ IIH 'C' s inudntiou 
has tiH' ahibt\· to pn·s<'lll a n•al sys lc'Ill with cliffprc•nt ~c·c• t Jarios. It has abo got hngf' 
acc·c•ptancr in hc•alth <'an· ~\<.,1£'111~ in orclc•r to c·Yalllalc• the• lH•ItPI J><'rfoJJnall<'<' of the• 
\\<.,(<'111 \\"<' dPcidc•d to l>11ild a s illlltlcltion too] \\Jth tllC' follc>\\' lllg k;.\1 Jtn•s wait tiuw 
land wait ltllH' :2 of patiPnh. clifi'c•tc'tll patu•nt rc.f<'rraiill<'thods. n11d sdwdllling of 
pat l<'llt wait II~t and l'I'~O illTc•s (snrgc•o n clllcl ()H ). 
Cl1aptc1--
Tl1 Propo cd Si1 1tllatoi--
Tl11..., !'hapl<'r clisnts._,,,..., tlH' '-IIIH'Itlll' uf' tllC' pn>pc>sPcl sirlllllator. TlH• ...,lll llll;tl or "'illt-
lllat<' tlw ...,111!-!,i('al pnwc·dtll'C' of \ortlll'rll IlPalth. Thi n\l;lntCt Sllrgic·;J] ptcwC'dlliC' 
ha"' "'<''<'11 ...,fagP"' (i) a patic•nt·..., IC.f<·rral f'rolll lH'I (;]>to a . ltrgc•on: (ii) fu...,t lllC'C'IJllg 
\\'it h ...,utgc•ou: (iit) clc•<'i...,ion of "'tllgc·ry: (iY) IH·gillning of' Sltrgc·J~ (,·) c•rtcl of Sl trgc·ry: 
(\i) JH >"'t OfH'tatnc• .... tay: ;tnd (\ti) cll...,cltaq.!p hout the• h()spttal. \ lltorc· gc·nc•Jali...,Pd 
...,t u gi('alJHOC<'dlltC' that O\f' lTOllH'"' tlw c·cnl...,ttaiut. of \Hi. al .... o aclclc·clto thP ...,ium-
lat 01. Two pr<>J><>...,<'d pat ic•nt t<'f<'II al III!' I bud . OR ...,d)('duliug aucl a pat ic·nt print it\ 
~C'oriug ~)·~ t P ill arc· irup]('UlPlltr•d in t IH• ~inndatot. 
ThP n1ain oh.i<'C'I i \C' of ll'>ing t hi"' ...,in ntlat <H i"' to...,, 11cly tlH• wait t illH'..., of I hc• pati<'llh 
tlnoughont thP .... urgiC'al ptocPdtuc• IhP ...,intnlator is sin tpl c• aud <'a...,~ to tt...,<' Tll<' 
dc·C'i~ion tuakc·r..., (lwaltb authority and go\C'lllllH'lll) C'all II...,<, this "'inndator to <'\a]natc· 
{])(• pc·rfonnall('C' or the· surgica l proc ·c•dt ll( ' for ftutlH'l illlj>lU\.('lllPllt of Ill(' <':\.i .... tiug 
~\ .... {('Ill. 
fhc-' lPSt of 1 he• dwptc·t i~ <Hgani...,c•cl H"> follcm·..., Sc•!'l ion 1.1 o\'<'l' 1<'\\..., c·otupntc•r 
~in1t1lation and it~ da~sificatiuu. Sc•c·twn 1.2 i...,1lH' clc·~<'tiption of 1lH• ptc>po...,c·d ...,Llllll-
lat ion I ool. alld Sc·c·t iou G. l rondudc·~ t hi"' dwpt c•r. 
. 1 itl1tllatiotl Ov r • IC'W 
Conlpnt c•t sirnnlat ion i. a "IH'<'tHl p11rpo"" rolltpttt r'J pt oguun f h ;tf intJI ell f'S n H'aJ 
\\odd ...,, . ..., tPlll 1->21 This 1" a \C'l\ JH >\\'r•dnl too l t o rnoclr•l a ..., \ "i lf'Jil pffr • r · tt\C']~'· The• 
~ys tC'Ill nug ht lH' Hll c•x is t ing o r J>I Il JH>SI'cl sys t f' JJI. 'This c·otllplli C' t JHcH; trtlll is kno \\Jl 
a s inndat or nnd i o iJH'tinH'S t l' fc• JTf'd 111 a s s iuntl;tti ll ll t ool. 
'-> tmnlat iou <' cHI he· IISPd fot hot h d e• \ l'loplll<'II I <llld t111ah ...,1..., ptltJ><>"f'~ '-><>I liP of I he• 
. 
Illatll ll ~c·..., alf' : 
• It 1...., wide· I ~· ttsc•d t o nnclr·r st an cl tlw lH·ha,·ionr 11f' ar t r·x is t ing o1 JH ·op r>~·wd sys t <'Ill. 
• lt ' "' lwa\ tl v 11 :-i< 'cl I o C'O tldt tC' I f'\ jH' l itlH'lll s I o I <'S I I he• p o<.,s j!,Jr• r· h clll gc·~ o f' a 
• It h lhC'd t o d <'s ign c·outpiPX sys t f' lll s \\'hi c·lt a r <' \ '1'1'." C'os tl ~· in n ·;d wo rld . 
C ontplli <' I " llllttlation j..., ln oadl.'· d ;tssifi<'d J>a...,r ·d on Ito\\' the• .., talc· of tiH· S\ ..., fr •tn is 
f' haug<'cl : ('<> Ill iHilo lls s\ .... tc•tn awl disC'l! 't c· ....,, ..., , f' ll l. In C"n nt ittll c> H..., ..., imu lctt ion. t he• ..., tat r• 
nnl~ at di ...,r i C' IC' point of' tiuw thr•tt II j..., l'aiiPd d isc TPI<' ..., lllllllatiun 171. 
Di ...,nf't e ...,iuutlat Hill can };p ...,uhdi vidc•cl iuto t \\'CJ g tl lllJ>" lm...,Pcl ou how t llf' s ii1111l a t i() ll 
...,nnnlat 10 11 I !GI \\ lH ' ll t he• ~ '""'' C'lll !:' 1 ate• 1..., ttpdat P el at r·,·c·r.' · t illH ' ..., , c•p . 1t 1..., C' allc·d a 
tinH·-~tc •pp Pd s inudatiun . TillH' ~tc•p is a hxc•cl intc•t \ al (J f tlllH' at wbiC'h the• ~o, itun]ation 
onl v whc•n an c'\ c·nt <H'<'lll . ...,. 
\ cli ~n C' l C' <' \·c·ut ~in11tlat ion t uul l1a..., t llP folio\\ 111 g tuain <'< llllJ H>I H' Jlt s: s\ ...., 1 C' lll. 
Jnocl£'1. ~ tal<' . c•ulit\ . alltilJill<'. C' \<'111 Ji ..., t. al'li\il\ . a111l ~ iJtn!lation l' lut·k 171. F<>r 
111 " 1 all< '<' . iu cl "i illg lt• " <'I' <'1 ..., , ..., , <' Ill I ltl' lllllllhC' t of' c· 11s t ll llH'rs waiting o r ll l lllllH'I uf 
c·11 s t oiliC'l ..., IH'ing sc•n r·d arc• t IH' s tat< ·~ uf t h!' ..., , ..., , <' Ill . t IH' ....,<'1' c•r and <' lis t< l llll ' l's an· t h <· 
PlltJtJC•"- ru~tonu•rs' HJIJval"' aucl ciPp;trlurc• ate> P\.f'llt . iutc·I-;UII\altirnc•s and se•t-vic·p 
tillH'"- t-\IC' the• ;.H 11\ttiC•s. and tlw state• ,·ariahlc•s aiC' tq><bttc·d lm ... <'d ou the• <'\c'JJIS in tllC' 
11111 tl t hP rncl oft IH• siltlldat ion I inH' o t tit£' II"- I of e'\' <'111 s IH•c·onH's Pil l pi\ 
\o\\·;.Hht~·s. si rnnlat iou l" ~aiuing 1111>1 <' ;.t<·c·c·pl r\ll<'< ' in I he• hPalt h C'il l c• syst C'lll hP-
;H·f c•rist w ... and short age• of r<'~<> llJT<'S ]~0] . I e•c·is ion lllitkc•l"- in t hP lw;dt h e·;,rc• "'' "' ' e•n1s 
usc• dJ"-<I<'IP C'\'c•nt inutlatiou loob rrlainly f'~>r 1lu• f'~>ll~>wing n·as(JilS: (i) to assc•s.._ lllC' 
C'fl'c·c·t i\'PIH'"'" oft lw p1 <' Pill ~ys t <' Ill n ~ing 'what -if': ( ii ) I o i 11\' c•s l i g;ll P H'~< >Ill c·e· IlWIHtgc•-
II }( ' 11 t (\ 11 d 11 }( rc 'as ( 'd J> a I j I' Ill fl () \\' : ; \II d ( i i i ) I () c ( ) I I II ) ; II ( • cl i f f'c' lC 'll t ll It ) cl ( ·I s. ,. r I )(' i r I ;u g (' I 
h to 1 <'fottn I he• c•xi s t ing "'' t <'Ill f'or 1>1'11 PI JH 'l fcJJIJliliH'<' ]11] . 
4.2 Tl1 Cataract llrgicaJ ProcPclllr iilllll<-t1 or 
TlH• JH·opo~c·d c·;1t i ll"fl< ' l surgi<'al piCwc•dttrc• "lllllllat or is clc·s ignc·cl I o irllple•JJl£'111 t he• 
J>I<><·c·chuc· of C'CIIc\liH'I SllrgPry ...,lclrlillg front tlH' Jc•fc•rntl of' a patie•IJI fro111 a ~p to 
t he• di ... chali-!,C' of tiH' pal ic•ut fr<Hll liw hospital clf't PI 1lw s uq_!,c'ry is e'<llllplc·l l'cl. Tll!' 
"'illlnlator is clc•\'PlopPcl in .1 .-\\.\ o11 \c•I8Pall..., IDE ~.0. 1. Tlw si iJtllirllor follcm"' a 
di...,c·J c•t <' P\ <'llt .... uunlat ion 111<'1 hC>d si ne·p I he• siruulat iC>Il C']oc·k ach arwc•:-, t i IIIC ' to llw 
The• siunllat iou pnH'C'"" ha-., t lw following <'\'Pill"' 
• Patic•ut tC'fc•Jral tillH' fr0111 CP 
• Fir"'t nH•c• ting he•gin:-, \\'ith ~l ll g<'ott 
• Fir"t IIH'e'l iug <'IHI"' with "-Il l gc•o n 
• S11 r gc•r \ I H·gins 
• Surgc•1 \ e'IH!.... 
• Di rharg~ fr o111 hospi tal 
\\ IH'll C'\C'l' an c•u•rtt orrlll'-> tlw '->\'-> 11'111 s s tat£' is ltpclrtlc•cl \11 the• "-~C'\C' II C'\C'llh at<' 
cl<'s i~-!;n<'cl at.. "'<'' <'ll st nt c' ttprlat (' lllPI h()cls. 
Tlw diag,I(\111 in fi~ . l.l sho\\"s tliC' s tntc-t11n· (If tllC' ptoJH>sPcl s illllllator \\"ith it s 
('OIIl J H l lH'llf <.., 
Parameter Setting \Yindow Pd'or:n~ce Observation \Vindow 
\\" :>rk:Joad Run 5Ul]ulation 
Generator \ tmulauon Engine) 
Internal Pru aru eters 
I'Para:neterC onftgu 
~ 





G en ercru or. 
C ale Jlabon of 
Perf::lnnance ~letrics 
Sch cd ul ::rs 
Figure• J.] : StJilC'tttr c' o( tlH' J>Jopc>~c·cl St nlldat ol 
Tlw ~lll l lllat o r ha ~ Pight lllfl jOI C Ci lllJ>OlH'lll ~ CulphiC'al c~Pr lnt c· IfaC'P (CCI ) (the· 
g 1 H\ ho::-.P~) wo rkload p,ctu· ra t oJ. silllnl a t ion c• ngtnc• C'at a nH't ~ Ill ~H ;tl l!to ciPl. 1111 PJ ual 
pal anwt <'1 ~ - sr hc•cl t tlc•rs. t U\C 'P g<' tH' t at io n . a nd ralr ul n I ion of ]><'I fcHJll cll tc ·c· 111<'1 1 ic~. 1 hP 
workiug prncc•cl ut c• of' c>arh ro!llj HI Jl c•n t is ciP~('ri i H'cl h c>lcm O IH' art <' I' ano l hPt 
4.2.1 Graphica l r Int crfac ( G l JI ) of t h in1nlat or 
Th<' ~ llll tt l a t o r s ta r ts wi th a ( d rt phic ·a l l'sc·r lllt c·rfac·c•. '] llC' gul\ hoxc·~ Ill fig . l.J 
show tlH• GC I pa l l n f' tlw~lllllllr t l or . It hns a nwin IIH'Illl \\ It h l \\o luttl ons: ·ParauH'IPr 
\\ tndo\\ l>n t t 0 11. IIH· window ap jH 'itrs . and I Ill' nsc•J sc>l s \' <tl tt C'~ of I IJC' p a t auH·t c•rs 
ttl l'l lll I lH· siuntlat io11 . T ll<'ll I II<' nsc•r di('k.., I hc• I >c•J f'tll'lllH JH'C' ( )j,..,c• t \ at ion \ \ .iu rlo\\' 
hnt ton whi('h disph\\.., t lw pc·rforllli t llC 'C' 111<'1 ri c·s in illlotiH'r window. Dc•s(' rip t ion of 
t lll'"<' t \\' O windo\\'s ; 11 <' gin·u IH'Iow . 
4.2 .1.1 P ar a n1c t er Set ting vVindow 
Tlw Paranwlc•t ~C' I tiug \ \ 111do\\' idlow s tliC' ll"'<'r to ..,c· t t lH' p art tl ll<'lc• I .., that arc· 
lh<'d hv t IH' "llllll la t or a" input.., I o r1111 ~ i 111 nlat i () IJ . Till' s c·n·c•Jl s hot of' t it is wi11dow is 
• 
sho\\'ll in fig 1 :2 
S.n1ulat ,on Tool to Study Wall Trmes tn ( <liar act 'iurg~rv 
f .. a molt< Et ling w.noo.. 
~bcrofOR 
0 10 · ~ ~IJ 
Usc l'tton :y ~ 
~I Dl!fo ~ rWy 
mtotrr UtJ• bUt t 
£ tt• trm;• 
Add 1o \\ t~~>bnd 
•• • c' 
• 
0> 
Figun· 1. :2 : P a r a ll l<' l <' l '1<·1ting \\ II JC iow uf tlw <)uutdat u r 
T l lC' pal auH'I <'rs an· list <'d I H'lu\\ 
• Pati<'lll .\11i n d Hal< ' Del\·: Ti l<' tl s<·r bas 111 d H,us<· a \·;tl tu· IH'I\\'<'<' 11 ti l<' r ail "<' 
. ~ 
oH<' I u t \\ <'11 t \ '. B v <l<.fa ul t I l)(' \';tlt w is sc· t Ci s < Jll <' . 
L 
el l.., t 1 i b lll i () 11 . 
• \utnl H'r of ( >H s: \u\ 11\lllllH·r of C>H (s ) <·au IH · s<' l lH' rc '. Tlll' d<'f.i ttill \'cth l<' i s 
()}} (', 
• \utuiH' t uf Sttrg<•o n ..., . \11\ llll i iliH'r of surg<'oll (s ) <'i \l l IH' "'<' ( lwn·. Ti l<' dc.fault 
\'a i tH • is f 1 \ <' 
• Baddog l : .\ 11.\ Jlll t ll l H' l' of' I HH'k lug patH· ut ~ <'fill IJC• s<' l lH' r< ' . Ti t<• d<·fa tdt u dt H' 
. 
IS /('fO . 
• 
I._, /C' l 0 . 
: ~s 
• Patic•nt Rc.fPnal ~IPthod: \ ~nh-window will apJH'ar with thJc'c' option:-; \\hc•n 
I hi~ hut ton i~ d)('kc•d. The· llSPl ha~ to r hoo">C' mw o f I itf• follo\\'lllg I hn•p opt Hill"': 
i Hc.fc•t to a Stugc·on \\ 1th tlw Lc·ast \uutlH'I of J>atic•nts. 
u l Iufotnt I i:-;t ril>nt ion. 
TllC' tlS<'l IllliSI dJ<>O">P CJ IH ' opt lClll nul.\'. In c·a'-'P -.,!Jc• forge•! ~ to <"iHH>~r· an ()j>l lOll. 
or C"!HJO!-.P"> lll(IJC' I han oiH' opt ion. a lll!'ssilg<' \\'ill IH• clispbt.n·cl with (1 tc>qw•:-- 1 to 
C"hoo~c· au opt ion. 01 dHHISC' IIIH' opt ioll only. 
• Csc• Pttolll\ ~cll!'clllling : Ift!IC' ll"-£'1 c-llf•C'ks this inp111 IHJX. tlll' silllldatot wi llll sl' 
rdauitoba 'at;.ua£'1 \Y(lit List Progra111 (\ IC\\"LJ>) pliorit~ sdu·cluliug to C"boosP 
t he• llC'\.1 pat H'nl l'ot ">Ill gc•ry. ot lH•rwisc• I (' 1 ~ polw\ is 11'-,Pcl 
• Kc·<·p ~OllH' Slate•-., l'Illl"-l'cl Dtll' to S11rge•oJ1s· Cria\·ailaJ,ility: If tiJ(' ll">Pl dH'ek'-' 
tlu~ Illpllt box. thP ">lliHilator \\'ill ke·r·p SCJ llH' s late·s IIJIIlSc·cl f()r r·ad1 sttrgc•otl. 
Th<' ntuui>Pt of slate·~ that \\'ill I<'ll taitl ttlltts<'d I"- ">PI as t llC' \';.tine• of cUI int c•tnal 
J>arailH'tPr. 
• CculC'c•llatiou of thP PuH'C'dtlrc' ln Sonu· PatiPHI~ If thi-., iupnt lH>X i"' dlC'c·kc•cl. 
t he• "i lllnlatm will t akP ouu• pal H'llh cJill of tlw s nrgic·aiJH'oc·e·clnt P c•it lu•t HI \\'ait 
t iuH' 1 01 wait t iuw 2. The· Jttunl H'I of pat ic•nt ~ \\Ito will c·atH'f'] t he• JH oc·c•cltu c• ts 
sc>t as thP \aluc• of an iutc•Imd paralli!'I<'I 
• c.; lllllll at in u D 'n ~ T h r ~ i llllll a I i o u '\ i II r 1111 h om cl a~, c m P 11 p t o t h < • cl a·' .., c ·Ill "I!· d 
as iupllt. rr t he• ll"C'l l'llll~ t be• ">ilulllc tl ion for lll<liC' I han Oil<' \ c•ar. t be• j>c\1 ie'Jll 
arrind rate• cla~'· gl\c'u a"> lllJHit . \\'illlH· ill<TPH">t'd In ow• for <'a£'h ru·xt yc·at. 
Tl1b I"> dmw IH•c·att~P tlw popnlatiou dc •JlH>giapll\ "-c l~ ~ that till' palir•nt airi\·ctl 
ra I c· is going I o IIH ' J c·a~c· in r'\ c•r \ c·out111g \<'elL 
.\ftc·r S<'l lil1g tllC' \cdtlf''-l of tltc•:--c• })(\l<llll<'l<·t ~. lh<' Hsc• t ha-., to add tltc• inp11t sc•t a-., 
a worklond h\ C' IH"kiug tlH• hut ton · \del \\orklncul'. .\n\ tliLtlllH•r of Wllrkl()ad:-- <'Hit IH• 
addc·d. \II worklo;u b ;u p shown :1s a I is I i 11 t II<' \\ oddn;1cls · ,u Pel. Sll <'h ;1s. worldo;H 10. 
\\ tllkloadl. aud \\orldoad2 .\ft<'l ;H lcliug alit})(' \\otklor~d~ the• II S<' r Ita "' to <'lwk th e· 
l>11tt ou ·Hun s illud;llion ' to s tart tlw siundatinu . Tll<' s innd;1lnr dis plays th e• nwssagc•. 
l.)urgi<'al pro<·<·d ut <' is <'tJillpl<·t <' ... I hat llH'alls tiH· si nntlat ion is dotw. 
4.2 .1 .2 P crfornuutrc O bscr va t ion \\-indo\\ 
This window a llo\\ -.. tlw lls<• r tt l \' ic'\\' the· p<'l'f() l'lllilllt 't' uf' tll(' s iJJndat<'d Sllrgi<'al 
111 () d ( \ Is r() r (' i\ (' h \\" u r k I () tl d . I t ; lis f I all u \\' s I () ( . ( II II p ; l )( \ I Ill' p ( ' r l'o I tl 1 d 11<' ( 's ; lll I () ll g cl i f f'c ' I' ( ' Ill 
\\'orkloclCb. Fig. 1. :~ s l11m's a s<'l'<'<' ll shot of' t hi5 wind""'· 
r. rfl> .... >oc• Olurn U>OI \\ 11<10" 
Gnp~ Ohpl• \101 
~onJoaO lla • 
•1~ Ill Pate 
cane. t a ll'lt :.ur 
Procodlft 
C <>mp~r~ Pttlor111aorr or\\ orkl••••• 
!';<kct Modd • 
S~tMr:nr Me.oa. \\ a:1 h~ I 
AM.~ 




s • ..-r~ Mod-' 1'<110. Modd • 
'>drd V. c~\b.d 
SdeaM.nJC !.w&_aY wm:x 
Shov. Chan 
Tlwn· arc• two ~t tl> llH 'IliiS awl ;1 t,d>lc· in this wiucltJ\\ Tlw tlpJH'l right suJ, rtH 'llll 
. ( '()Ill p a J'(' p ( ' I fo 1111( ll l< . (' () r \ \' () r k I ()ad..... :-.11 () \\ .., p ('I f'o I li l a J I<' (' II )( ' t I l<..... () r () I J(' () 1 Ill ( I 1< I \\ ( ll k-
loads. Tl11• fllllowiu g ttl<'lril's nn· displ,l\<'d ll\ IIH 'cUl s ul' gra phs: (i) IIH 'clll Wi li t tiuw 
I ~ (ii ) JJH'clll \\ai l tinl<' 2 (iii ) \\,lit tin H' I d is tribution : ( 1\ ) \\ait tiltH ':? distrillllli!lll : 
a ll d ( ' ) ( ) H 1 tl i I i 1 a t 1 o 1 1. T h <' g r a p lt ~ at< ' 11 s <' d t () < • 1 1111 p c 11 c · t I l<' p t •t l't 1 nn ; lll< · 1 • u f d i I f'1 • n · 11 t 
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workload~ Fu ~~ I he· ll~C'I hn~ t () !"C'IC'cl a mode·! ll(llliC' : Pit hc·I :\"IICl.i Jll ll clc·l Cll cc.;c; 
moclPI ( thc·~p l\\'o JJHHic>ls atr <'XplctitlC'cl in ~nh~Pc ti on I 2.f)). \p" t IIH· tt ~c· t c..;p}pc h 
\\Olkloacb (em f' . tlllllttplc•. 0 1 all ) ftotn tlH' l1~t of \\cukl()t~cl~ d! ..., pl <-t\e·cl '"I 1}('11 the· n ~c·t 
wha t t lw JH'I f01 Jll €1JH'C' wonld lH' €1Jlrtly~c·d. Th c•J c· rll e· f'igltt paran1c>t PI'S I c> dH'c·k JH'r-
futlllc\lH'C' agaiu !" t : (i) patic·ut ;uri\'id Irtlc·: (ii ) l);wkl11g jlf\11!'111'-': (iii ) Jlflll<'lll n·fprntl 
Jl)( ' ( hod: (i,·) Jl(), or Slll'gc•nns: ( \' ) Jl(), ol' ( >Rs: ( \' i) prilll ily sdlC'cllllrllg: (\·ii ) llllll ~C' cl 
ll"'C'I die k~ t hP ~h()\\' 'httrt · butt on 111 ~c·P t IJC' n· nit i11 1 c•I'JJJ s of a gntphi C";d C'!mrt . 
The• lo\re•r right snl> llll'll tl 'Stllgt•c,ll Stttti s tic' clis pl;l.\'S s tati s t ics ciiH>lll patwut s 
ancl snrgflt) of all : llq.!;c'<>rts. It bas I h n•c• g raph..... I IH' ttsc·r again has I o sf'l<'l'l tlw 
rtHlcle•l and \\'orkloacl ll(\l lH'"' 111 11rclc· r t c> s c•p 1 he· snrgc·<>It. · inf'11r111at ion . Tllf' firs t g r ;tplt 
I ht· Jl H'clll \\'ai t t i11w I and 2 of l'iiC'lt :-> lll'g PoJI at c• c li ~ plnyc·cl i 11 1 lH· s c·c·t >lld gra ph. [n 
t lH' la<..,l gtaph . I be• lltlllJI ><• t of IIIlllsc•cl ~lnt <'"' for c·;.wh ~ ttrgc·on is clispbt.vc·cl . \11 I IH' 
gu\ph~ will IH• apJH'f\l'('cl in the• ·Gr;.tph Dispht) \rl'il· . I()C'€11Pcl iu tlw tlj>JH'I' lc.ft side• 
of 1 lH• u1ain wiuclow. 
Th <> }pft lo\\ Pl <..,Jdc• t a hlP o..,bow<.., tll1• "''lllllllal')' of s 11rgic·(d pnH·f'durc· fCII <'aC'h \\01 k-
load tun in thP ~i mnlatiou . It ha..., "'i'< C'olttlllU<..,: ~ Iodc•l \;.\lllC'. \\"cHkload \;utH'. ~llll l -
l><•r ofPatic•nh \lll\ c•d. :\"und><•r ofPatwnh DwH·. lfc off>.\IH'llh Dow·. alld \lllltiH•rof 
Pat H'Ilt "' Canc·plle•cl t lH' PnwPcllttc• . Tlt J<.., t al>l<' k1•c•p..., il n·c·orcl oft llf• alH>\'1' infonuation 
l>v workload and mode•] IlallH'"'· 
• 
4.2.2 Internal Parameter 
Tlwrc> au• s c·\·c·ral illi<'IIHtl p cllHllH'tc •rs that an• " "'('clll\ tlH· "' lltllllat or to <'XC'C'lll(' 
t IH' '-i illllllat iotl. r he•<.,(' pat (\lllC't C'l <.., an· C'Ollfigu n ·cl \\II h pi( ''-,(' ( ('(}11~ 1 Cl lll \ alt!C''-, lor t lH' 
w hole• si llln lc-t t 1011 JH't toc I. T he• pH 1 a II H' t 1'1 llallH'~ HI c• I is t C'cl fl ~ follo\\'<.., 
ll 
1. t ar~<'l \Ycut TI!lH'2 
5 ~o..urgc· t' D 111 n t to 11 
G su rgPt \ PrPparat ionTiuH' 
I fi 1 "'I \I('(\ t ill g DIll C\ I i () Il 
D. paliPnt\ J'-~ttDttJationPc•rOayFm \Surgr'cl ll 
TlH' pataJIH'tPt'). \aluc'"' and ho\\' the>\ arc· dH>S<'ll i"' r·xplairwcl in t IH' JJPXI d1aptc•t 
hnb~c·ction ).1.1) .. \ll th<'~P paralllPIPI'-1 cUC' san·cl in cl tr•xt filP uatuc•d ·ParalllC'Ic·r-
Confignratiou·. c,u that tlw u~C'l cet rl change· t II<' \ahH·~ c·a~ih if it i"' IIC'f'dc•d. 
4.2.3 Workload Generator 
A workload g('tH'tator if> inlp]c•nH·ulc•d iu cnclc•r to l!,<'ll<'raiP the• \\'c Hkload'-1 that 
ar<' n~Pd til tlH• '-liulldator. :\ \\'otklond i~ the· c·orllhiuatron o[ tlw YaltH''-~ of tlu· input 
JHUanwtc·rs. Each workload IC'JHC''-~<'Ilt s a '-ln'llcUio of tll<' "'lltgical proc·c·cltll<'. \11\ 
lllllHbc·r of \\'Ol kloacl~ C'C\ll lw gc•nc•rat c•d. ba'"'<'d on t hP diffc•u•nt n>Iuhinat ion of tlw tllpttl 
J>aralllC'Ic•rs . ThP \\'otkload~ an• rc•[c•trPd 1)\ \\'o tkload Id. for C'Xat nplc •. \\orkl(ladO. 
\\"orkloadJ and so 011 .• \ll \\'cnkloacls arc• 111 11 iu parall<'l i11 the• ~iimdHior. 
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Tlw input to l'c\C'h workload is t!IC' sPt of \'aluPs Pill Pn·cl in all inp11t pen cllllPI c•rs . 
TllC' Otl( put of <'cH'b workload IS I IH' Id of C'CICh pal ic•rtl. t he• c;p lf'fPJ r;d I ill)(' fen ('rt('h 
pati<'Jll. and t!JC' lcJ of thP ._,lllg<'Clll to whom tJH' J>cltic•Jlt J" IC'fc• t! <'cl. J]c• t c• t he• patic• tJtS 
an· tc.fPrn'd to tlH' sttrg<'ous l>_v f'Clllo\\lllg n paltc·nt n•fc· ITal nl<'thocl ( llH'IlllonPd in 
thP PanunPIPt SPiting\\ tnclow snh:--c•c ·ti(lu ). TlH' fir:-;1 lliPtlwd. rc•fpr p;ttic•nt s to tlw 
slltgc•ou with till' lc•;tsl llltllliH•r of patic•nt s. rf'fc·r:-; p;tlif•nt s to tiH' SlltgP(Jil who h;.ts 
t!IC' lf'as t llllllliH•t of JHIIIC'llt..., ln tltb IIH'Il10cl. whc•nc'\C'I' t1 ll<'\\ patic•tJI c•ntc•r..., Ill tiiC' 
s,vstl'lll. thP :;iillldiltor dtc•c·ks tlw llllllliH'I' ,,f pdiH'JJi s t~f' c·vc·ry Sllrgc•c>JJ till lhcll clay 
F'Cir P:\C\Illplc•. if tltc·n· an• t hrc·c· s llrgc·cnts . I hP first )Htl ic·rJI \\'ill lH' rPfc•11 c•cl to s 111 gc·on 
() "c'ccmd patic•Jtl tn . llr~c·on 1. tltird p;.ttic•nt to nrgc•c>ll 2. and tlwn f'()llJ'Ih patic•Jlt 
I (J ~ nrgP<>Il () again and -..o 011. In tiH' las t uwt h(lcl. cliff'('J c•nt pc·n ·c•lll agc·s of p;.tt tc·ut "' 
IH'J'C'Pillagc•" I ll!' patic•Jtt..., arc• t<'f<'ttc·d to aJl...,ntgc•oJl~ i11 ;.1 IOillld robin fashion until 
t he• gi\'('11 IH'lTPlll Hg<' of pal iPIIh f!lr c•aC"h ~ nrgc ·on is fiiiPd 11p 
TlH' pnlpo .... c• of g<' ll<'l<ttiug diff'c·n·lll workloads is to iudnclc· clifff'rc•nl possil>l<' sn•-
11<-U H,.... of t 111' ::-; nrgiC"al pt oc·pclurc• iu ;.1 "111gl(' "lllllllat iuu 1 Ill!. Tlu" \\'ill allow I }lC' ll"'<'I 
to <"<>lll]>cUP the• l'C'SIIlh of cliffc·H·nt ...,c·c·ucuJo<.., 
4.2 .4 Si1nulation Engine 
Tlw ...,iu11da1 ion c•nginP controls t l!C' ~illlnlation prcH'<'"" It has a "lllllllat ion do<'k 
I hat kc•c•p..., t taC'k of I he• c·unPnt ~J J lllilat illll t illH ' \\ <' c · c>ll~iclc•r onc· sitJlltlat iou do('k 
1 i C' k i s c • q n a l t o o 1 I! • 111 i llll t c> • T h <' 1 1 s < ·r c ·n t C' r..., in p nt i u · H 11n ~ 11111 tl a t i o ll f) ;. \\ " · i 11 ct r 1 n a I 
da\'S !:i ll<'h a. :3G,-J cl;.n s or {()() cl;.l\·s. TIH' sinutlat it111 <' ll!.!,llH' c·on,·c·rt" t hc• <H 'IIlal t inH' 
. . . 
int 11 "'iuudat 1011 doC'k I illH' nnil s aJHI 11111"' t llC' "lllllllat iou . 
T IH• sinudat lOll <' tJginc• dt j, c·~ t llC' c·C\t ar act "'llrgiC"a! rnoclc•ls that arc• s inntlat Pel in 
t h I~ s i llll Ll a I () L T h (. I() g !(' () f I } )(' (. \ ('II I h c Ill clh ll g r() r ('a(' h Ill<! cl ( ·l 1" ~ i \. ('II J, ('I()\\' . 
lgoritlun 4 .1 F' <'Ill Lop,ir of 1 IH· Suuuln t n1 
E n sur: ri/Tlrnf/)nt; - l.fJO/unfLtc:.l <- hold~ all tlH' prl lic·ntf, 
1: whil eurrrn//)uy <= .finni.C...'nnuloltnn/)nt; 
~= S<'l sloT I Sun('/ or'/,() f I hr /JotJ 1 o t liP IH·ginniug ()f 1 h<' r' urrr nl !Jnv 
:~ sc•t rndSnnC/()(1.(){ \/ )ru; In llw c•ud of the• r·unrnl/)o!J 
1: \i\ hile slorl. 'un('lrwk() {Tiu f)oy <- 'nri.S'nn( '/()( I..CJ.f 1/ )ot; 
) g (' 1 p a I i ('II I r, () 111 1 1 ](' I}(/ It ( Ill L I .., I 
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lsc if Jwlu ni(;J>H( {( rn/Tinu < .... lnriSnu('/nr/,0{ I lu /JntJ 
<'all Hrst ~l!•t•l iugBq.!,in () 
1 e if Jllif l f niJ/ul ll lfJEtu/Tun( -- .... lnriSnn('/nt/,()f f llf /JotJ 
<'all fu "'~I <'<'llllgLnd () 
1 e if pat if'll t 1~ \\'ai 1 ing f()r dc·c·is i!Jil 
ndl df'! 1~1<111 () 
else if pol/( nl nr r '"'nn < .... 1 n 11 "'-inn ('I or/, ()/flu I Jo If 
else if pnlilni.Surgrry/Jtyin -- .... ltnl'-lnn('/{)(/,(){Tiu /)riiJ 
C'all ~u i gf' J \End() 
e lse { pa1H'lll " "nrgPryEBd <..,tat tSun 'lo,·kOfl'l)('Day} 
C'all di··wharg<·() 
e nd if 
npclal P JWI if nl Lt.,/ 
iiH'IC'llH'lll .,frul8nn('/m /,()./Tiu f)nlf 
end while 
infT!'IIH'Jlt r'llf'l l nl Doy 
if da\ is las t \\'C'<'k den 
' . 
sf'! ( 1111 t nl /)ulf to t h<' IH'ginuing uf tIll' IH'XI \\' C'l' k day 
end if 
2~· end w bile 
~U : TnH'<' hlP is writ t <'11 
I l 
Each ~tatP update• tllf'lho cl cloPs its calculation ha se•cl ou tlH• \'a lne•s of tllC' intC'Ill rll 
pcllHlllC'tPI ftolll the· I'aram<'1Pr 'oufignratinn.txt file• . SllC'h as. s urgr' J\ du ration I~:~() 
lllllllli C'~. po~ t eljH' talt\C' ~tc\\ ts 1 ~> tlllllttte•s r t r . TIH' J}(J/1(11/11'-I 1 ~ \l ~('cl to \\' tlt r tlH· 
tiCH<' fi lr . . \ftc•r updating thP statns of'c•cwh patH'nt tiH' ttpdat Pcl stH ic•s ntc' aclclPcl to 
tiH' tracP. and til<' fUlfil nLl,f is abo npdntPcl ctcTorclingly. 
1.2. 5 Cat a rac t . urgical Iod cl. 
I he• ca tarcwl snrgir' altncHIPL atr• clc•sigw·clto c·xr·c ·ttl<' tlJC• ~II JPJC';d prcH·r·clllrc>. l o 
sin11tlatc> thP CitlillH<'t surgic·al pt<ICc•dnJc•. we• fCI]]o\\'f'cl tllC' J>IIH'PdttiC' tltctl is shown in 
fig . ~ . l. Two snrgical lltoclc.J..., ttl c• ill lplc•IJH'Ilt c•cl : 
• \ortlH'lll liPalth Cataract '1nrgic·ctl ~ l oclc•l ( :\ II ('~ \ IClCir·l ) 
Tlw fir~t mode• I \I ICS tnoclc•l. f'ollc>\\'S t }lC' C'lll l c·11t ~llrgie·al JH cwC'clt!rc' of :\ort h<'I 11 
I Ic-alt h The• ~e·e·cmd Ili <Hlc·l. C'"'>G Jll()(lc·l 1~ r1 11101 c• g£'1H'I nh;c·cl llHHic·l that c>\ r•t C'O lllC '~ 
the• nmqraints ol>sPl'\'C'cl i11 thP \II pl!wc•dtllC' "'lldt ;1s. JHon· tha11 otu· ( >Hs nught IH· 
alloC"atC'd fen "'ll!J.!,<'l\ nun·p thau cnw .... urgc•oHlllight JH'l'fCII'lll s urgc•ry 011 the• ..,cH IH' cla.\' 
I >a..,c •cl on t ht• llllllll H'l o f I hP alloC'a t c·cl () H "'· iillcl a s 11 rgc•c Hl zuigbt 1 ><·rfoJlll .., 111 gc• t .\ 111 
11101<' than OIH' \\'c•c•k cia.\· ThP~<' two tnodc·l~ ll'-,C' cliff'<'I<'IJI ..,C'}wcluling P"liC'IC'~ iu oulc•r 
t o a II e H' at<-' t b P ( ) H ( s) a 111 on(!, t I H' .., Ill gPo ll"' 
fl u· :\HCS llH HIPI i~ ~itnnlat f'cl fit st t o oJ>...,C' l \'e' t }IC' c·tllTC'llt ~it nat iun of \'()rt hc·ru 
II c•al t h with po<..;~ j hlc· ~('('11 ario~. -1 he ' ll I IH' esc lllOclc·l ~~ acldC'cl I() I he· <.,1 1111 !Ia t ion t uol 
Ill o rcl <' t I o ~<'(' how ll lll<'h this \\'en del llllpro\·c· tlH' ~)·s t r'tll JH'rfunnal tc'C' . But h ...,urgiC"al 
p1 c><·c·dnral tnoclc>}.., an· C''\:Pc·ut Pd parHll<'l)' iu t lH' s illndat or. Eal'b "'lltgit'ctl Ili<Hl<'l is 
llSC'd to r•x<·c·ttl<' thc• su rgiC'al )>ItH'<'dtuc• for tlw tota l ~llllltlation pPriod . Tlw working 
pt cH·c•clttl'P o f t}lC' '> lll g i('alnHHJC'b IS ~(;t(c•cli)C'}O\\' . 
\\ he• n tlH' tt~P I 11111s tlw ~imubll or. IIIC' ..,llr g iC"a} plcH·<'dlll<' utoclc•b ~tnrt \\'orkiug 
afte•t tlw workloctc l ge' IH'Iatiol1 is tl<llll' . ()Jlr<' th e• pitll< 'll l g<'tH·ration is doll<' . nil tiH' 
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patiC'nt"' PBIPr into a cotumon qtt<•ttc•. Ea<'h .. urgiralrnnciC'I rc·rPin•s pctiH'nts cmP aftPt 
a not hc•r frmn t he• rotnruon qtH'IH' \\'it h pelt H'lll id. s11rgc•o u id. GP r pfc·rrrtl t imP. aud 
JH·c•sc•nt "'tatu~ {\\aili ng fm fu"'t llH'f'llllg \\C\lltng fot "'lltgc•r \.or waitlllg fell ciJ"'rh;.ugc•) 
On c•;.wh \\'Pc·k dcty. <'ach ~nrgind lite HIP! u•rf'i\'C'~ rnfornHtl Jon fi 0111 t he• rc'"'IH'e t 1\ c• OH 
sdlC•cln!Pr. about t}lC' snrgc•on lo w}ICllll the• OH is ~diC'dnlPcl for ~lllJIPI\ Two things 
e·an hapJH'n on <'ach cia~·: 
• ThP "'lll'ge•<>Jl. lo \\'hotll th<• ()]< b . dtPdnl<•cl 011 lltflt clay. will pc·rf'lltlll /C'H>. 
otH' or lltoll' ~t trg<'IIf'"' IHlsPcl 1111 tltl' lltliHIH·r of p;tl ic•rJi s aln•;Hl.' \\' eli I ing in I h<· 
qtH'llP. Tlw sn rg<'Clll will JH'l forrn ~nrgc· ry foii11Will g FC I S ,C'}II'clllllllg or ~Inni­
tuha C'alarc~c·t \\arturg Li ~ t PrcJgrcttll (\ I(\\ Ll' ) p11orJI\ \.1_\'SIC'IIl ( l>flsc·cl oJJ I}IC' 
l-!,1\ C'll inp111 ) !'or IIH' t i1111' allcwat c•d for sn rgc•ry. 
• Othc't "'llrgc•ons. wh() cHC' 11111 sdll'cllllPcl for sn rgc·t .\' 1111 that cla.v. 111<'1'1 ;c ro . ClllC' 
en llllll'C' pat ic•nt s hct,c•d 011 I 111' lliiJlliH'r nf pal ic•tJI s ctlrc·acly waiting i11 I }w cpiC'IIC' 
for fi r "'t llH'<'I ing with "'Ill gc·on. I I!C' "'nrgc•orJs will ,·isil pal iPill ~ 011 l CI~ S l>a~is 
for tlH•tiuH' (dlo!'atPd f01 pillic•ut ,·isi t . In fljHtlic·nt IIH'<'Illlg,. JH'C'C'!'\Sclry IC's ts ell<' 
clcJIH' and aft c·r making clc•cisi()ll t c1 nnclc•rgo ~lltg<'ry. tlw pat ic·nt ·s infCJnllal ion 
i~ c'Iltc'r<'d into tiiP OR IHHlkillg ()ffin• u11 till' satJJC' clay. aucl tlu• patic•IJI starb 
\\aiting fot "urgc·t~. 
If t lw day is wc•('kc•nd. t hPn not hiug \\'ill happ<'ll that clay. Tbc• sinndat iou do<'k 
will I)(' ach (lll('('cl I() 1111' 1 H'ginllillg or tlw llC'Xt \\'('C'k . 
If I hP s~ "'' c• tu has Pit hc·r l1acklog I or ·> ()r l1ot h. t lw "'tl t gC'oll"' \\' 111 IIH 'c'l haf'klog 
pat wnt s or JH'rfor 111 !jllrgc•ry for tl11• I lcll'kloggc·cl pat 11'111"' first {ollowi ng tlu· sanH' OH 
"'c lwdnli11g polic·y. \II l1acklog pallC'llts all' <'qllall .'· clistrilmtPd to all sntg<'<lll. ill 
this si n111lat or. I !tis is clotH' for :-.iwplic 11\ a~ t lwir Cl!'l nal dis t rilHrt iou i~ unkuowu . 
\ltho11gh this doc·~ 1101 hap]H'Jl in rc·itlll .\. So this nniforlll di~trilllttioll of haddug 
patic·nt s willurulc·r"'latc· the• simulc~lc ·d llH'au \\'Hit IJIJH'~ lor p<tlic•ut s. 
IG 
Throughout thc> siumlation JH'<H'<'Ss. snn1r patic•nts willlH' l'C'llHnPcl fro 111 the• pro-
c·Pdtt i<' tandotnly ftoJll f'itiH'I wait tinw I ur 2 hasc•d on tiH• giv<'lllllJHII in tllC' Panuu-
C'lc•tConfigtuaii<>ll file• (if tlH• inp11t op iH >Jl ·CancPibtltoll of tlH• Pi c><·<'clllrc' I>\ SoulC' 
Pattc•nh in 111<' l'llrant<'l<'l SPttin:• \\ 111clow is cllC'ckc·d ). \ .... \\C' ;drc·;uh lliC'lliiOIH'cl 
sollH' pat iPnt s t ;tkP t lH•tusPlvc•s o11t fl'I>Jll t lw s tlrp,ic-a l pnwPclurc· C'it }JC'r in \\';Ill t inH' I 
or \\'ai t t inw ') d 11<' to long \\'ai I c >1 fo1 ot hC'I n·asons. SoniC' c >J H'l"H I ion 1;11 c·s of c·a<"h 
Sttrgc•on \\ illt<'lllclill tllliiS<'cl ntndo11tl~· (il' 1 hf' lllJ>lll opt l!>ll ' hc·Pp SottH' l.)Jat f'" l ' tllt"'Pcl 
Dll<' to Snrgc•oJls· l"lli\\i\llahilit y' is dlt'c·kc•cl) \\c• ;dtPild,V di c·llss<'d I liP I'C'HSOIJ of I hi s. 
as sc Hll<'llllH's s11 rgc•c 111s g11 on \ ·anti i1111 or ;til PIH 1 <'1111 fc•J <'111'1' wi I It s lu11 I 1101 i('(• all cl ci11C' 
to Jack of CO<llditlal ioll tlll'il ~lftl !'S IPIII(Iill llllllS!'Ci. 
llu unghonl tIll' <'X<'<·nt iou of 1l11• S ill gintl lllC>clc·l :-;. wllC'IIC'\ <'I Hll <'\'c•nt <H'I'IIJ'S (f()r 
c•.x; lltlplc•. a pat ic•nt 's ~ III !!,l'l'~' lH'!!,lll" a11d snq!,c'r.\' <'tHI~). till' sys t l'lll·s s t "' I'S at I' ttp-
dat<'d and finalh' sa\·c·cl in a I UH'I' file • f'or <'aC"h \\'ol klo;ul. 
. 
4.2.6 Scl1cdulcr 
1)\ both IllCH I<'ls \\c• ahC'ach· cli sc ' ll"~l·d thc•s <' .. dlC •d11ling poli<"ic•" 111 C'hHplc•t .!.. Thc· 
i Ill pl!'lll<'llt at ion of llw~~· "dlPd nlc·I'"' an• c•xplaiHPd hC'low. 
N HCS:\.1 Sch eduler: Tlu" ~dlC'd11ling polic~ l!itS two u· .... tu<"ll<>ll": (i) <'al'h ch\\ 
Ollh OlH' 011. rdlocatc•cl fot c·alatac·( ~lll.f.!,<'l'Y. i'-\ a s!'! i.f.!,ll<'cl toi-l "lllg<'<lll oul\ 111 a r oll llcl 
Jo l>ill Ia .... hion: awl (i i) c•arh "''Llgi'Oil JH'tfonu" "nrgc·t~' otH' cb\\ onh cl \\'<'c·k . Thi!-1 
sdlC'dnliug polw\ is clc•tt\ Pd in algnttlluu 1 ·) 
17 
Algoritluu 4.2 OH '-irhrclnliug fen \otthc•tn IJc•alth Catc~uH·t SttJc,Pr.v \loclc·l 
R equir : L1~1 of \atJahlP~· 
IIlii 11 I)( I () I c.,· {/ ,. !I ( (}II 
·" III'!Jf on/ r/ 
do 11 
I of o I /Jn If,., 
• 
ll ' f f /, I Jo11( 'ou 11 I 
"tfi'!JC on/ rl I) 
il ' ( ( k nu If( 'nun I ·- () 
du 11 ._ () 
1: v.: hil rloy < totui/Ju tl" 
'2: iucTc'JtH'lll rluy 
:~ : itHTt'llH'lll lnllnl\\ ' ( f kl) utt 
• 
1: "11 ry, o11f cl g<'l s t lH' 0 H 
. ) : if Ill/Ill hCI () r c.,· II ,. !/ (( )// < F") a 11< I ( (} IIIII \ \ • (( /, [) (/ II - II 1111, )( I () / s· Ill (I ( ()II { d J( '(' k s 
if Illlllll H'l' ()f s llrgc'oll ,..., lc•ss I ban .) awl all s tll g c•()JI S ban· got ;.H·c·c•ss to t lH' () H } 
G: cluy <;- duy .J (F> - ntllnlu!O('·) tut;ron ) - 2 {skips t])(' othc·r \\'C'<'k days. the• 
( )H will lH' J'C'Il laiu lllllt...,c•d 1 ho...,<' WC'c·k dc-1\...,} 
t : f 'OIIIIfll'fthlJUlf - () 
end if 
10: rln ,11 '- rio .11 + ~ {ad nuH·c·~ tlw <la~· to 1lH' la .... t c bty of 1 he• \\'c•c• k} 
11 : rutlllll l' rc h !Juy f- () 
12: end if 
1 : ~ : 11 )( I (' lllC '11 I ·" II ,. y ( () 11 I d 
l 1: if ., Ill (I ( () 11 I rl - 11 11111 I)( I () I 'C.,' II /'(I ( ()II 
15: ·"'" flf on/ rl < () 
I(, end if 
J7 end while 
IX 
If t IH' I P an• 111o1 c• than f]yp snrgc•ons. hasPd on t h<' alp,cn 11 htn not P\ c't \ ~ttrgc•on 
will gc't arc<'~~ to tit<' UH 111 C'\C'l'? wc•<'k si ll C'f' thc'l'C' is onlv <>IlP OH and h\c' \\C'<'k den~ 
H thPrP <llC' 1<'"~ than fnc• ~uigc•ons. tll<' OH \\'Ill J'C'lllrllll ltllll ~f'd ot lw1 \\C'C'k cl;t ,\ ~ rtflc·r 
c•aC'h "11rgc•on gc' t s cHT<'s to t he• () H \\ P have• drrl\\' 11 I \\'o I al>lc·~. fot <':-..a tuple• I a hie· l 1 
;nlCI t(d>IP 1.2. t o show thP OH sdl<'cltllc·d cla~·~ for snrgc•ry \\'ith cJJIC' < >H for f'ottr ancl 
sc' \ '<'11 ~urgpons. Ilc•u•. nrgc•on lei . tart s \\'ith SO sci (lJld p111 incliC' at<' surgc•ry clay aucl 
paiH'lll llH'C'Itn g cia~' IC '.' )H'C'tl\<'h \othin g hapjH'llS on thr• \\C'C'kc•Jtrl. \cTilrcling to the• 
algnrithtn the• ()I{ b itssigu<'d ICJ s ttrgc'<>ll SO on ~ l ll tH!ity. snrgc•o tl S I to ~l tt!'~clrl\ ancl 
._o o11 l>a~Pcl llll I he· t llt tliiH•I of surg<'<ltts. 
~ 
"() Sl '->2 S:3 
t· - -
Dav 1 \louden' sd I Jill J>lll pill 
. • 
- -




Dav ;3 \\ <'d tH'sdrt\' ]>II 1 Jllll sd 1 Hll 
. • 
t· - t- -
Da' I Tlutrsclav I j)Jll j>lll pill sd . 
-
Den ) Fr iclav pill ]>Ill pill pin 
• 
f- l -D;n· G Sat unlav . • 
Da\ - uncia,· I 
• 
f-
Dct\ ~ l O llC hn sd j>IJI I >In pill 
f--





Da\ 10 \\-c•cltw~cl a\· pn1 pill sd JHll 
• 
Tal>l<' 11: OH <..;du·cltdc·d D<n ~ fot <..;urgc·r.v for F11111 ~u rgc·o11 ~ (fot \orthc·r11 Hc·altb 




so Sl S2 S:3 Sl C):j l)(; 
- - -
Da' J \I one hn sd plll (>Ill pill plll j>lll j>l11 
1- - - -
Da\ ') I 'L C''-lc bn J> Jl) sd pill pill pill plll j>lll ._ 
• 
- - - - - -
Da\ :3 \\ C'clnc·'-lrlav j>lll pill d J>lll 1 > 111 pill J> Ill 
• 
1--- - .. - ·- -- -
Da' 1 Thursclav J> Ill Jllll pill sd j>lll J>lll j>lll 
• 
- - - - -
D<n -> F'ri< la\ j>lll j>lll )>Jll pIll sd J>lll j>lll 
r--
Da\ GSalll tdav 
• 
1--- 1----
Den I l..luttdav 
• 
r-
Den ~ \ lottdav pill 1 m1 j>lll )>Ill I >Ill scl ptll 
• 
-
Dav D Tllc•scla\· J>lll j>lll ]>Ill j>lll J>lll j>lll sd 
. . 
- - - -
Da\ J () \\.c•dJH'"'da\ sd J>lll J> Ill ]>Ill jllll J> Ill J>lll 
. 
- - - -
C'Ht aract Stu gwal nJOdc·l) 
C G~1 Scheduler : In t hi.., "'dl<'cluling approal'h. t IH· lltunlH'r oi '-ltLlJ.!,<'<> Il s who will 
\\"c• a'-l..,llllH' that . in t hi..., ~<:h(-'cluliug. <'ach "lll't!,f'Oll JH'I f'on11..., '-ltttgc·I \ Iuaxin tlllll t" o 
cla~~ a we>d~. Thi~ '-lC'hc•duling policy i~ implt'lllC'IltC·d r()Jiowing tlH· alguttthtn 1 :t \\"£' 
as'-lll llH' that fit...,l clav j..., ~l unda~. 
lgoritluu 4.3 ()H sdH'clulin t-!, fot Catnract S~tr~rl\ (;PII<' I H \ lod£'1 
- ------------------R quir : L1~1 of 'ariahiC'~· 
11/11111)( I() {(J H. 11/111/br 1 ( ) r ':illl'f} ' 011 . ,<.;(JI '!I' on / rl 
rlny. Info/ /Ju!f"· II '' ' /, l )otj( 'nunl 
Slfi'!Jl lij l )r!lJC'ounlr I r rn I (/( hSIII {jf nn [llll!ld)( I () r '-l't/1 fj( Oil ] 
·"'".!!'on \ 11111lu 1 ( 'ounlr r 
En ur : I nit ia li1c11 J(l ll of vari;d i!Ps: 
dntJ --- ll. w r r kiJn lJCounl •- U 
... uryr lljnfllj('nll/11( rF'orEnf'll .'-l' llr.rJf (}1/ 111111/1}( I() r !...,'llllJl nu ] ,_ () 
1 while rltllf < lnlu/ J)otJ' 
~ = i n C'J<' IlH' ll t dntJ 
: ~ : i 11 ( · r < ' 11 H • n t 11 'r ' /, /) r llJ ( 'o u nl 
1: " 1 u · r 1' o 11 \ 11 111l n 1 ( 'n unl , r ~- I l 
• 
~l : \\'hil ""~'.tl' on \ undH 1 ('nun!' r < 11111111u rO {O N 
(j if '-,//1 (jf I .II /Jutj( 'nunlr I I (}I r::or ;, ,<..,· ,1/'fjl ()1/ [st/1 fjf on / d < 2 { (' (l ('h S tlrg <'() ll 
I H'l'f(l nll~ ..., Ill ~<' l y IH a.x illttllll t \\'() ci a ,·~ rl w<·Pk} 
, : "" ryr nn I d ~<· t au () H 
... u r .qr n; J)u IJ( 'nun It 1 I n1 For h ,c..,·,".'l' nn ""~'!I' on ! d -+- -t 
U: sUI'(Jt on \ 111111u rC'nunf r r -~-
10: end if 
11 · ilH 'H ' llH'llt ""ryt nn l rl 
12 if "II I'!Jf 011 / rf == 1111111/u rCJ {')II ryr 01/ 
1 : ~ : ,-, lJ /'fjl 011 / c/ t- () 
1 1: end if 
15 : end while 
lG: if II'(( k!Juy(·ou nl -== G { dH•rk~ tf I} )(' da\· i ~ Ja~ l \\'<'<'k cbn} 
11: du 11 ,_ do tJ -\ 2 { aclvan <·<·s da,v I o I h<' lcts t cbn () I' t h<' \\"('<' k} 
IS: u r ( A J) o tj( 'nuu f ~ () 
I<J e nd if 
20 e nd while 
\n P'-atnp]P tal>lP (TahiP ,1.:3) is clrcnvn to show sc!H•cltt1Pd clatc•s of ()}{ ..., fo r s urgPons 
arrordinp., to t he• ge'JH•ric algorit lun \\'lw t e· tlllllthr•I of ( Ht"' is 1111 c•c•. tlllllliH·r of s 11rgc•oll '-. 
is ~<'\ <'11 . and tot a! I ittlC' is I <'11 cia\..., \cC'ordinp, I o I lw ;dgorit lun . t he• I l11 c•c• OH ..... 0 11 
I he• frr..., t wc•pk da,v. \\'il l h P assig tl!'cl I o t h<' flrs l 1 hiC·c· sttrgc•o t l ~ SO t..; J itllcl S2 o t IH't 
Sllrgc•oJl..., will llH'C'I pat i<'lli S that cl;ty. ( )n tlw s c•e·owl rl;t,v. s nlg<'Ott s ':LS I t~ncl l)j wil l 
gC' t ace(''-, .... to I he• ( >Rs f()J' snrgc·ry. Tlw UH.-- \\'ill IH· ;t ssig ne·cl to s urgc •oJis sc; allcl. so 
and Sl again on the• third day. l11 thi s \\'ay. tlt<' Sllrgc•cJ II S ha\C' to \\'ail fell t lwir lllrll 
in a C' il'C'Il lar \\'a.\' (() 11:-.c• llw a\'nilcddc• ( )({s f()J' sni gc· t~·. 
·-
so Sl S(> 
._ -
S:{ S t I s -, sn 




<'~c I n" }Jill J> Ill I ) Ill 
• 
sd sd sd j>ll I 
.. 1- - -
•c luPsc lav cl sd J> II l Ill II I 't n pill 5d 
• 
Da,· . ~ \\< 
. 
- · -t -
tll...,da\' !'Ill I "II cl sd sd Jill I J>)) J 
• 
Da,· 1 Tit 
• 
- -
cl a,. pill I H n j>lll Jl I I I J>Ill d sd 
• 
Da,· .-> I 11 
. 
I· - -· -






Day I ~tt 
• 
llldi-l\" I sd J_::_d I sd pI I I I ll1l Jl l ll Jill I . 
-
Da' \ I< 
<·..,cia\' J> ll I J> l ll plll sd sci sd Pill 
• 




-<·d rw...,cla' sd sd sci pill J> Ill J> II l J>lll Da' 10 \\ 
' 
-
'I ahl<· 1 :3 OR ~du·dul<'d Da\..., fo 1 ~11rgPr~· [()) <-lc •\ <'11 S~tq .. ;<'<'ll" wlH'll I lw \ lltlliH·r of 
()H.., 1..., Thn•c• (for C 'a t aract Snrgr·n ( ; r•Jwri< \ Joel!']) 
P r iority Sch edule r : Iu thP pri<H tl\ ...,C'}l<'clul<· r. til!' \Jarutoha C'ataraC't \rcutiug 
Lis t PrcJ~U\111 (\ 1('\\ LP ) priority s~·s tPllt 1..., 11'-.<'cl to c·akttlatP the• priority of <·adt 
pat 1c•n t So fm . :\ ort l H' rtl Brit i"h '()] 11tlll lia ha~ uot 11 '-.c ·d an~ ]H 11 H 1 I, . ..., '..,I c' lll in ()rdc•r 
I o sc•J 'c• llH· ri ght pat i<·ut (paiH' Ill hased on Hrg<• uc·.') fit'-.1 \YP C'h osP 1 hi :-; priottt' 
S \ '-. ( C' lll lH'C'ClllS£'. 
~ 
~ ' ) )_ 
• lt 1 th<' flr:-t C'ataraC't patic·nt wait lis t JHioritinug provincialjllogtarn in CrllHlclct 
• It hat, ~lHl\\'11 H hi~hc·r l<'\<'l ofc•cptidtt\ a~ all p;ttic•nts ;ur• ptlolllt!f'd In thP Sa llH' 
<Ti I <'1 ia. 
\\c• did llOt itH'IH poratc• C'llH'f!-;<'111 j>fltiC'lliS lH•C'(\IISC' I}H'IC' is aJ111o-..t 110 C'llle'fJ.!.PlH V 
c·;,~e· in cataraf't . nrge·r.\'. Eqnatinn :t2 has lH·e·n w·wcl to nd('ll late• priorii\ for c•ach 
pntJC•nt The• J>IIOJII\ ~dH'dnle•J c·ale·lll;lle•s tlw J>ll!>l'it ,\ o f e•aC"h paiH•Jtl ntuclontly HS 
\\' C' clou· t ha \ ' <' rc·<d 111 fonna t ion ;d H HIt I hf' 111 P,Pllf'~' sc·ot c• uf' tlw pat i<'llls . Tlte• priori I\ 
of c•ach pat ic• ttt (;dr c•ady waiting in tIll' wait li t ) 11f t lu· "''" ~e·on is npd;ll Pd ;.\1 t })(' 
I H'!.!,llllli ng of c•;\C'h da~· nsi ng I hP pr io1 it~ sdwcl11lc·r. Tlw J>CII i<'ll t s wi I h It iglwst J>I ion lu·~ 
t h c' 11 go fo J ~ 11 q . .!, c' 1 \ o 1 1<' H ft <' 1 an o t IIC' r . 
4.2.7 Trace ; ' 11 r a tion 
Tral'P filc•s arr· n~wd c\" t h c• hasP f'()J' t II<' calc-nla t iou of I he• J H·rf'CJI' Ill cll H'£' utc•t 1 if's. 
'I he• ~I at c• \ ariahlc•s arc· ~an•d a~ t l'ctC'C' in iucli\·idllal ftlc·s for c·;wh workiCJcl<l of c·ach 
~n rgil'aluH><IPl. For <'XctlllplP. if tlH•n• an· t\\·o wocl1·b and thrc·p worki();Hls. six tnH·e· 
file•-.. willlH• g<' llC 'tat<'d. Earh tnH·c· fj)p i ~ ~a\'Pcll>~ till' I P~JH'<·ti\C• ~lllgi('alnwcle•lllaliH' 
follo\\'C'd by the· \\'ork1oad llllllllH•t for I'Xalltpk :\IIC~ \I I 1 ac·c·LI~t 0. C ·~c; \J"It c-H'C'Li~t 0. 
C'IC'. frarP. au· \\Iittc•u in ~itn1dation <"loC"k units. Ea<"!t llc-11·c· file· i~ a C'ollc·c·tloll of ..,<'h 
of ndne·~ about tlJC• state• of the• patic•ttt~ 
EaC"h -..pt of H traC'<' ha~ t lw followilll!, data: pat il'ut lei (pi d). ~urgc•on lei (sicl). GP n·-
fc•rral t i lllP (gpR e•fc·r). fir~t JllP<'t ing \\'i I h ~HrgPoll I H'giu t i11 H' ( ht ~ t ~ l e•Pt i ngB('gi u). fu ~t 
lllC '<' ting <'IHl tinw (fir~ t~!PC'ItngEwl ). dc•c·i~lull of ~lllgi' I .\ tillt(' (d<'c·i~ion()f\..)nr~c·ry). 
sl trgc• Jy lH·giu tinll' (~t u ~e·r.\Bc•gius). snrgc•ry <'ll<llutH' (snrgc' t\Eucls). nne! dl-..f'hatg<' 
tinH' (cli~charg1'). Pati<·nt Icl ~ tat h wi th <HlP ~tugc•o11 Icl -..lath \\Itli /,<'1<> . \11 tll<' 
llltlC '~ arc• sav('d 111 ~ 11111datiou dod .. 1111ils. \ \altll' o f -1.0 i11cliC'HtC'~ I hell c·itlwr a first 
\l~j( with a Slllge'Oil ()I a Stllg<'l .V is c·alll'l'}}c•d h~· a pa(H'!l l. \ \<t}ll<' o f (} IIH'clll" that 
t IH• si 111111at ion run I inH' i ~ O\ <'1 ~o t ltc• pal ic•ut \ ~urgiC" < Il j>H >e·('cltll<' is ill<'<llllp]c·t E' nud 
tlw pat ic•ut is waiting at -..ennc· sl Hgc•. Thc• C'<>ll<'<'ll<>ll ol' t li P ~<·Is of' \':tilll's i s san•d 
).~ 
rH'<'o tdtnp, to patiPut Icl. \ ~rUllpl c> tUH'P i!:' giYPll he• low fot ] () patic•ut :-;, '"H'I P th e• 
lltlllllwr of ~~ ll ~e·on IS t hrc•P. 
pld ~ l cl. gpH e.f'c·r. flr~t \le•PIIngBq!,lll first \lc•Pt 111gF' rtcl. dc•e·i~lonOfSH r gPr '· 'l tl r~c· I \ I3c·-
gin. su rgPr~ Fuel. clisc·harg<' 
1.0.1 1.0 I ~0 0.220.0.221 .0 .;j;j:->.(l.-h] ;J.Il.(i!Hl.O 
2. J .17.0.3GO.O. 100.0. 10 1.0. 7~~ ;dl.7()~J.Il.l '0.0 
·~ '2 I ~ 0. 1 0 0.220.0.22 1 o.:37f> .O. tO;J.O. l ~!l.O 
l.O 1 \.~ o.:3GO.O. lOO.O. 10 l . O . G!l!l . O . fi ~~!l . !Ui t:-dl 
:-). 1 1 \I 0. 1 ();j. 0 I l-l. 0. I I fi . 0 I 0 !l. ' 1 0. 0 ) \ ~ :-J.(J 
h 2 I U 1. 0. ;j J () . () . -) \(} 0. -) \ l I l. 0. 0. 0 . 0. 0 . 0 
7.0 20 1.0. 10-J 0 ll ;dl. IIG O.G J.).O.fii .-J.O.{)!J!l.O 
' 1 20G.0.-1ZJO.O.lU!l.O. lDl.O.-l.O.-l.O.-l.!l 
u. 2. 2 1 J. () -) -) 0 (J 2 ; . ( ).( j 2 (j. ( l. () . () . () . 0. (). () 
1 0 . 0 . : ~ G 9. 0. 7 · > ( l. 0. I Ci 0. 0 7 () 1 . 0 . 0 . 0. 0. 0 . 0. 0 
4.2. Calculation of P crfor1na ncc Metrics 
Tlw JH'l'f()l'JJlc\IIC'C' ('aknla1 ion <'llgirw 1 Pad~ I llf' 1 C'~ )H'e · t j, <' I rae·c· file· . IH'I fo1 111~ 1 e·-
qllin•d ralculation~ allCl r·on\Pth the• J<"·,nlh ft()llJ the· ~iullllatiem tillH' 1111it s to tbc> 
act nal t imP~. 11}(' t C''-lttlt of the· nt!C'ulat ion i'-1 ~c·nl t () tIll' · Pc•t fot tua tlC'C' Ol>~e·t \at ion 
\\. tnclo\\'·. \dlC'tP it 1~ clispla:Pd a~ a graphical chart. The• llctC'klog prtt JPlll s arc• not iu-
dtldc•cl in I he· ndC'Illct1 i()u of JH'rfotlliaiH'e' JllPil JC "· IH'< 'clll sc· It l"' uot c·c·rt a in wllC'Il tllC'y 
~~art <'rl \\'<lit ing ror fu ~~ lllf'Pf ing \\') t h snrge•uu 01' for I lH' snrge·I Y. Exdllsioll of baC'klog 
patic•HI~·; wait tilll<''-~ in the• cakulatHlll uf pc•rfortll(\ll<'e' ll lC'I Ji C''> \\'otdcltulCl<'t~tctl<' the• 
s illllllat C'cllll< 'all \\ c\11 t i lll <'~. TlH' llH'Hll wait t inws won lei IH• 11101'<' worse• if 1 be· llcH"klog 
patic·nt s ' cUP aclcle•cl . fhP follo\\"ing pc·dtlllllc\JH'f' lll<'ttJC'S an• ('alntlatc•tl. 
J Mean Wait 1'itne 1: ~ lc- c\11 \\ail lllnc• 1 i"' tiiC' llH'illl \\ajt tunc '" of thc· pHtic·Bt s 
l)('f\\'c'c'll C: P rc•fc·rral and fit 'l l llwe·tillt!. \\'ith '-\tlrgc•ou Stauchlrd clc•\Jnliou. awl 
nH'cli a n a1 c• C"a lndat Pel along with t h1" llH'Hll wait. 
2. Mean \r\Tait Tim 2: Tl11~ lllC'It H' shcm ~ Ill Pan '' aJ 1 t iu1P of t hP pat H' Jlt ~ cloJlP 
\\Jib ~ lll gc'I\ along with s iHIHlmd clc•\·iation. and lllPcllan. This \\'ct Jt d tiJ HIIC>Il 
1~ fn>lll t IH' clc·cision da\ of ~111 g,c•ry I o t hP clay t he• ~ 111 p,C'n i ~ JH'J f'OJ nlC'cl . \ I c•;u1 
\\ (\1( t illlC' 2 j~ t hP lllOSI COllllllOilly llS('ci JH'I f<>IJJl(\JIC'C' lll<'H~lll P Ill IJuc..; r£'Se'(ll <"h 
:t vVait Tinl 1 Dis tribution: This lliC'II'iC' C'Hknlntf''-1 tllf' cluratiem of the· \\'(\1( 
I in l<'~ for llw pat iPJJ If, In '' PPk'-1 for \\' rl i I t i llH' I i 11 I c'llll~ of p;1t ic•rJ I 1 H'I c·c•nl Hgc•s. 
It sbcl\\"' t he• JH'J e·f'nt agPt.. of pat ic•nt s wiJ<l wail e·d for OIH' wc•c•k. I wo \\'c•e·k~ tlp to 
tlw finHl "lll llllat 1011 W('C'k . 
l. \\-a it T iru 2 Di tribution: I'hi IllC'II'iC' e·;1lc-lllat e•s tiH' dural lOll of \\'dJI of 
pat ie•nh Ill \\'c·c·k" for \\'ail 1 illH' 2 in t C'llll~ of pat ic·11t JH'I'C'Pilt agc•s. It t..lwws tiH· 
)H'l'<'C'Ilt age'" of pal if'llh \\'ho \\'ail e·d f11r <HH' \\'c•e·k . I \\'o \\'c•c•ks . 11p to t he• final 
~JilllliHtJoll \\'C'Pk SitH't' hotb tiH• fc•clc•nd and p!o\' iHC'ial go\C'IIJIIH'Ills' t;tigC'I is 
to <"eHn ple·t P DO!fc of t hP cal anwt ~111 g<'l IC'" \\'it I! in HJ \\'PC'k~. I b i~ tllC'I 1 iC' gr' c·~ a 
dc•ar idPa about how fm the· ('alaJaC'I ~ tugind JH·oc·PcltllP Jnoclc·l~ nrc· fron1 the· 
5. OR Utilization: Tlw opl inllllll ttsc· of ( >H"' l" auut l!C'r inl]><H taut iss ue· in JH'I-
Iou11ing Blot<• '-Ill I get iP". if ruo1 P "urgc·rie·:-; ar c• 1 H·rforuH'd. t lH· wai I t iuH's will l H' 
IC'dllc·c·cl and t lw lP~tllt \rill IH' biglwr pat ic•11t ""I i~faf't ion. OH nt iluat ton is 
~ho\\'11 in JH'l('(•lJtagP. It j<:, ('rdntlatf'cl a s r()llo\\" 
OH l'tililatiou = (totaluttllllH'r of' s nrgc•ric•"' aC'Inally p<•tfennH'cl 
( l. 1 ) 
/ total n1unlwt of ~ nrge•ri<·~ sholllcllH' JH'rforulC'd ) ;r J()() 
pal ic•nt s and '-lt !l gc•r \'. 
1. Mean Wail Tirne of Each Surgeon: Tlu" Ill PI rt(' "ho\\ ~ t hP llH'all \\'a it t inH•s 
1 and '2 of IIlcli\idna} t..lllP,POll. rl hi s lllC'Itl<' gl\1'" a ('haw·c• to till' p;tti<•ut :-; (\ll<l 
) ) 
(J urg ry . t a t is t ic of Ea h urgeon: rlu"' nlC't 1 i<' Judnclc•s 1 he• llllll11H'I of 
snrgc•rJ('"' )H'I'fornH'd . )>C'IHling. ancl ( cUlC'C'll<'d ''-'" ('(IC"h Sllrgc•oJl. Tlli~ infonnat lOll 
JH O\ id<'"' H 1 >iC't 111 c• of a Sltrgc•on's wot kload ctllcl 1 >ll"lllP~~ 
nu d ' lat of Each . urg on: l otctl lllllliiH•r of IIIlllSC'd ~ bliPs of PcH'It 
s nrgPoll is plP~:W illc•d in thi s g raph . This lllC'Il'i<' is n·latPd to til<' totaltlllllliH'J 
of "'lli gc•ric•s ;\lld llH'all \\':tit t iinc· ~- ·r his llH'I riC' is iJwluclc•cl to show that llllll s <'cl 
uinnlar\ oft h 
• 
urg iral Proc dur : .\ s tlllllllill .\ ' t ;d>]P is iJIC'Ittdc•cl t lwt slum's 
t 11<' following inf'or l!tat io 11 : how lllilll_\' p;tt ic•JJI S til ri\ c·d. hnw Inauy p;tl ic•ttl s ttllciC'n\'C'lll 
Slll'gc•ry ( 111 llllllllH•l' clllcl Ill )H ' l( 'C'lll ). cllHl ho\\' lllflll\ J>fll IC'IIh C'cUH'f'IIPci I he• )>1 O!'Pdltl C' 
Pit h<'l at wait t inH' 1 ell '2 \\ c• gc• t cl who I<' pic·tt ll c• 111' tiiC' snrgif'al p1 cH·c·dt! IC ' f't om tlus 
4.3 S tlllllllctry 
In thi dtctplc•r we• han• cli~c·n"'"'<'d tllC' ...,lltlC'IltlC' cd' tlw JHOposc•cl si lllltlator with 
''"' coill)HJJH'll l ~ \\c• startPd with tiH• ~i llmlarion tc•c·hniqttc• HsPcl i11 this t!IC'sis. Tlw 
t \\'o OR "'dwdttling polic i<'"' c-tl'C' c·xplainc•d with algorit hillS Rncl c·xa inpl c•..., I llC' lis t 
of IH'l founatH'<' llH't 1 i!'"' t hal at<' illC'lllclc·d 111 t 11<' '-i illtldHt w in w clc·r to c·,•aluat c• t he• 
"''"''<'Ill JH' rfuunallc·c• 1"' abo iuduclc•cl. 
Cl1aptc1-- 5 
Sillltllat,ioll Sttlcl 
In I 111..., C'hapl c·r. \\' C' p1 l'sf'lll tlw :-; inndal ion c•xpc•rinl!'lll I hat \\' £' I'CiltdliC'I I'd . and I he• 
ol l!"<'rYa t iouo.., In this silllnlat ion t ndy. \\'P arc· int PI c·~ l c•d iu ol lSI'IYi ng til!' C"ltaugPs 
(inc·Jc•a...,<' or dP<'II'CI...,<') in tlw wart IIItl!'s of patH'nts. JH'l! ('JIIagc•o.., ()r t()tnl ~nigf'ric·s 
pPdOl'lllC'd. and on lllili;aliou . The• C'X)H'l'lllH'lll .... also illus traiP the· f'tlllC'Iionality aucl 
uo..,p of tlH• o..,iJlntlnlur. \\"c• han• clo1H' 1\\'o s<•to.., of C'X)H'rinH'Itto.., for llw 1\\'() C'ataiaC'I 
snrgi<'al UHHlPJ..., \II(~ IuodPl and ( ~(; llioclf'l. \\"c· hcl\'c• iudtHlPcl diff'c·n·nt sc·c•JHU'lo<-. 
oft he• o..,nrgi('al pn><·Pdtu P lll ordc•J I o C'!HldttC't I'X)H'l'iiiH'Ilb . 
Bc.fn t<' o..,t m t iug I IH' c•xpc•t iJnc•nh. \\'C' would like· t () J'l'f'all I liP ll'o..,c•;u f'lJ qttc•st iouo.., \\'(' 
poo..,!'cl in t lH• ( 'hapl <'I lnt rocltwt io11. IH·<·au .... c• I hat \\'1'1 ,. i llC' Blain lltol inti iou lH'hind 
c·o iHlHC'I ing t he• <'XI H·rillH'llt <-.: 
J. II ow to 1 Pduc·c· \\'ait I inwo.., of pat ic•tll s? 
·) \\hat is tllC' i11tpa<"t of t he• pCllif•JII lto..,t o..,i;<• (both l'lll !C'Ilt aud llcll'klog patic•ut....\ 
011 \\'ai t I i llH's and total :-; urgc•ry dotw? 
:~ If :\H doC'S not tnc·n·a<-.c• l<'~OitJc·c• <>I dwngc• ~clwcl u ltng. wlwt \\til IH· th<· JH'rfur-
lHanc·c• of t ltc• s n rgi<'nl JHoC'c'dttr<' in thP fut tll<' ·) 
j \Yhat aiP the• main faC'toi"' that c · an~r long \\ait tunc·<' 
G. Jio\\' lllllC'h 11101 P 1 P"'oun·p"' doc'"' t lH' :'\H llr'('cl to llH'('I t hP I (\l gPI wai I I iuH"? 
tion"' \\-r ha\(' C'at q.;orisPcl tbc• <' \.JH'tilllP llt ~ ha~Pcl on tlH• ol>JPctnc· o f C'cl<'h IPsr;urh 
qll< '"' tl<>Jl. The· ru .... t l'('SPat c h CjllC'Sti ou I>Illl ~'-, t\\'o se·c•IJ (lJ"I () .... (i) ho\\ to JC'dttC'C' w;.ut 
ltllH'~ of pati<'llh \\lilt r titn•Jlt rc•sonl rc '"' and (ii ) how rutl<'h tlH' w;.\JI titHe's arc· rc·-
dtl rPd With illeTC't\S Pcl l'C 'SC>tll'C'e'" ' 1\\ 0 cliffPIC'llt ._,P t ..._ ()f C' \.jH' JillH' Ill <.; f\1 ! ' d ell!(' f 0 fiucl 
Ullt I hP (\11 0:.., \\'(' 1'!". 1 bP ._,c•e·c md rc •~(' fllTh CjliC'"I lOll f<IC' l!SC'!:-1 (IJI I }lC' '-, J/C' of I }I!' pat iPUI \\'Hit 
l! .... t o1 pat IPlll population. IH'r an. c• . t lH· ...,11 r oft he• pat ic •JJI lis t plays au JillJHH taut rolP 
111 totalutuulH't of ..., tlt gc•ur><., d o ll£' a11d iu \\ail ltllH's \\c• know tltc· long c•t the· pnlif'nt 
wait ll...,t tlH' nt o rc• th f' wait IIJIH ' is. Tlll·c·c· <'X JH ' IIJIH'lll ~ cliP clo llC ' tllC'Jr•fiH<' t o all"' \'' ' ' ' 
t hi" qiH'"' tion. I !IC' thud lf'"'C'cUC h q ttc•s t ion incliC'at c•s t IJC• fnt lll"f' "' II nat to ll o f \JI \\' it h 
tlH' JH <' "C ' lll "' urg ir aiJHC H'C'dnrc· \\P tr:' to find tl )(' flllS\\'c• r to tl11~ cpwsti()Jt fron1 thP 
C'XJH'l inH'lll ~ cln ilC ' for I IH' ~c·concl 1 f'~< 'cll ('h que•..., ( iun Tltr• font t h 1 c·o:.., C' (\l ('h qt~c·~ t i ou in-
c·mupar<>d t o t IH' hb toriC'al da ta o f Ill<' :\H C'a l cllaC' I ~ tll g tc al rn oc·c·c llllc '·: Tl11~ cpwo:., t 1011 
'"' all~ \\"Pl'C'd l,:r c·o111pating tlw "'iundatPd output o f a ll C'X JH'rinH' lll \\Jilt tlH· hi"' tori <'al 
all <'X pPrinH'll I .:., . l1c•c c-u1 sc•. aft P l coJ 1 cltlC' I i ng all I lH' <' '\ 1 H • 1 in H'll t c:,. we• I 1 \ to c ·c lllH' t o ;\ 
dPc i~ iou u ·gauliug \\hich factcn ..., l<'"' ttlt iu long \\'a it IJJIH'S aucl whi('h do not : and we• 
t 1\ to PSI ahlio:., h ho\\' lllllC'h 111on• 1< '"'<> 111 c·c•o:., a n • nc •c•clPcl t n Ill PC' I I he• 1 argc•t ll\ );H . 
. \f fi r~ t \\'C' J>lf'~C ' lll thc• rxprJitlH' Jlh fo1 :\HCS Jll <><lc·l \\'c• ha,·c• cloiH' tlli ~ "iuudatiou 
sltLCh a~ ca...,P "' ' w h . .
5.1 E J)CriillPilt for ortl1 r11 lle<:tltl1 Cc.tta.ract llf-
gicaJ Mocl 1 
Th<' \IlCS mo<IPI f()llows I}JC• <'fllill'rl< I -..llq.!,i<·;d pt<H'f'<lltH' of tlH' t"niv<· rs ity Ilo"'pi-
t a] of \ort lu·rn Brit i:-;h ( olt11nl>ia {l ~ ~ 1:\B ')of :\ott lH'I'II ll< ·alt h a11t l10rity. \t pl P SC'III 
the·~· hc\\'C' fi \'!' snrg<'< !Its to Jwrforlll t'f\ If I r;wt surgc·t \ ()J t<' () H c\\'aila hl<· for I his ~ ttl gc·ry. 
wiH't<' tiH' OH is a :-; ignPd to H stlrg<•on <lilly for thtc '<' honrs (H \\I to J l \\I) C'\!'l\ 
I o C'<lllclttcl C'\.]H'l illi! ' Ill-., 
gorit•s that \\'<' dist·nss<•cl al)()n' alH·ady. TIH' following IIH'II ic-s <UP c·;.d<'tilflt f'cl as ont pnt 
lm t he• Pxpc•rinwut -..: (i) JH'tT c·ut ngc•:-; oft o t al s tu gc•ric·s JH'rfoniH'd: (ii ) IIH'flll wait titJH' 
1: (iii ) wait tuw· 1 di-..ttd>ttlion: (i \·) tJH'all wail titJH' :!: (\·) \\ait tinw l. ciJ '-' Itihntion: 
and (\'i ) OH 11tilization . Bc·forc· \\'!' IH'gin llw <'XJH'tiJIH'lll s. tllC' sinudatiou pHtaHH'-
C'X] >laiilP< l 1 H'l< 1\V. 
5 .1.1 Sin1ula tion Setup 
~ !) 
. ) 
P aram t r 
-
PatiPnt \ Il l\ al Dtsti ilHtl ion 
Pat iPut \ tti,al HatP Da\ 
Pat iPnt H pfc'tTal \lpt l1<1d 





f <..)Ill gPoll 
Pricnit\ <..; dlC'clllliug 
P ron·d 111 c ' ( 'anc·C'llc·d I)\" J>a I ic ·n h 
• 
laiC'~ In 111 gc •o 11 ~ 
. 
-






Sc' l lC I \\ II h 1. pat IC' Ill to ~nrgc•c 111 
lc· as t pa I ic•nt s . .. unifotnl clis t ri-11. 
hntion . and iii c liffpn·n I IH'l ('('Ill -
age• t () d i I rc' I (' J) t !-> ll rgc•o n~ 
1-2 
1- 1 (} 
0 and ~r)o 
0 au cl 2 ~, () 
YP~ ancl Jl() 
. 
n·s rlllcl 11 I I 
. 
\ (' "" ( Ill cl 11() 
. 
:3()) da~ "" 
TaiJlP 5. 1: Sin11tlattoll PatainPI<'l "" and ThPit \ 'alnc·~ ( ·~c·d foi \ortltc ·ru HPalth 
Cataract Surgical \IodPl 
BP~idP~ tlw~P iuput paranwl<'l "" . thl'lP <UP a lllllliiH·r of intc•rual parallH'IC'I~ that 
al<' <.;a\·Pcl in a tc•x t filP \Yith de-fault \'allH ''-~ to lH' 11 '-~ < ' cl I>\ thf' ~iuudator to rnn the• 
s imnlat ion. SouH' panunPtPI < 'ahw'-1 an• t akc•11 It IIlli t lH· a\·ailablc• lu "" t o1wal clat a 
of 1\: H. ~ouH' an· f1mu tlJP dif,Cll~~ion \\'ith :'\H alltiH))it \ \Yhich au• not c\\ailalJic• iu 
hi~ tcaicaliC'< ' nrcl. and th(' r0s t au• Sf't tandoruh et '-~ \\'C' did not H'C'Pi\P Hll\ mf'ounation 
a lHntt thnt;,P The• lllf<'Inal panutH•tc ·rs and thc•i1 \cdllc '"" lhl'd for thP I' \.IH ' li11H'lll '1 an · 
shown in the• taiJk 0.2. 
t>O 
lnt rnal Paratn t r ... a tne I Valu 
Following values a r e collec t ed frotn his t orical data 
--
tiPllh 
Following " a lu a r e se t bas0d on the discussion \\:ith J. II a uthority 
1-
I·i r ~ t llH'PlillJ.!, clti t aliou I () Ill I I I I II ('~ 
Pat H'nt '1"'11 int c•n·al fot ...,111 J.!.<'oll 
---------------~-----------------------------~ 
Pat iPnt 'l"'it dnrat ion pc·r d;ty for i l :-; ttrgc·on ; ~ }J Oll I'S 
Block<' cl ( ) H t litH· 1 >< • 1 clay for a s 11 r g c • n n :~ h o11 rs 
l.)m JH' d;.n of' f11 ~I 
. 
Dc·c·ic..,iou da\ of snrg<'l\ 
JJH '<'I inJ.!, 
Suq!pr~ p1 Pparat 1011 lillH' 
-
Poe.., I OJH' ra t 1\ c• s t a:' 
-
Sllrgc·r~ dn1 at 1011 ~1(] lllllllltP~ (Dltc• to 
l(lllg \\'a if of I he• pa-
I i<•JJ I . f }H• C'al ar etc' I gP I ~ 
fnll \' and 
• 
}JC'll('(' it 111 0 1 (' 
I illH' I o u•rnun• it I !Jan 
it s IICllllta l ti llH ' (2() to 
~--------------------------- -
Following values a r e set ra ndotnly 
cltw to IIJla\·c-,ilalJIIIt\' 
F'i11ding suit;thl<· \cdtL<'~ for tlt c• inpnt p ;u a nt <' l<'l ..., ancltlu· intc•rnal parauu•tc·r..., wa~ 
<> tH' o f t hP iu1port ant a~ ( H'cl s o f t he• si nnda I iou pn ><·c•ss. I hat i~ \\ ll\ \\ <' auah ~C'cl 
historical data front CII\BC of \ II (fro n1 200 to 201:2 (up to .Juh )) about C'cl l clla <' l 
S ll rgc•t \ so that \\ <' e cll l o l J:---<'1 \ c• IIH' pc1 t I <'I' ll of tlw dell a ft 0 111 \\' hich \\ <' dc• t i \ <' \ alt1 P:---
t () :---O il}( ' sitnulat iou pHI CllllC'I ('l'S. \not IH'r obj('C( J\ (' or co llc•c·l ing I his clc\ I (\ i'-1 t () ('Olll -
(>clr<' tll<' s inndati(lll r<'s ttlt \\tlh tlw d ;1ta to illn~ trclt<' I!IC' acrnnwy (If' tlH· pn>pusc·cl 
~i11111lat or. 
\\c• tn acl<- a Stltllttml\ of the• clC11it (fig. 0. 1) fro tt l tl )(' }u:---totHalt<'<'<>rd thai \\' (IS 









BOO • 820 
775 







- 600 ~ 
Batklog 2 Pattents Per Year 
- 575 "';: 
.. 550 
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a Tota surger es per;ormed 
~ .! 50 
- 425 
-
- 4 ()() z 375 
350 












e iota sur.ger escancelled m% 
75 
50 7~ 6 7 
25 
0 3 7 7 t:..,;:=== 4-=t=~= 5: 56 
2007 2008 2009 2011 201? 2013 
\ ear 
I igttn· :J . l: Total ,\lltllhc•r ofPatic•nt s .\t tl \C'cl. Totnl \tJJlllH'r of<)llrgc•ric•s P<•rfornH'd 
and T(Jt al \ uudH·r of ~llrgc•ric•..., C'cttH '<'II<·d IJ\ Pal i<·nt s in \uri hc •n1 l lc ·alt It ('>()() -201 '2 
.Jul.\' ) 
lt ,..., dc·arh s<'<' llll l Ill<' gnl pl l thdt dw· to loug \\clit Ii lli<'" \ll hcHilllt l l'l' haddt lg '2 
pat i<• nt s til c otupariSilll I o <'H('h p r<'\' i lltl" \<'ell'. Fnrt IH'rlll<ll'<' Il l<' I H ' lT <' lll ng t• o f !" lll'gt •ri<•:-; 
1 
\\i\..., lo\\ <'1 c·o tnpau·d to tlw J>l <'Viott:-, \<'ell .., T il<' p< ' l'< c·utagf' of n Ul<'<'l l<'d Stl Jgf' I H':-, 
I H'rfoJ lll C'd I>,\ pa I i< ' l lh \\ clS ill(') ('(lS<'cl frotll Ill<' pt ('\ lOth \ ('(ll '-, cd...,o \ p el I i<'lll I nigh I 
<'cllH'<'l :-, u t g<' t .\ dtl< ' to long \\ cUI Iilli<'~ aud -., IJ c• 111ig ht dtoosf' a pli \ttl<' l' lini <'. ot ll<'J 
I! c 'a I I lt a ut h lll 1 t ' or o I I H' r co ttnl 1\ 'd u' n ' '' c 1 i I t i 11 H '..., arc, s h o 1 I (' r. 
Fig . G.2 sho\\'S tlw ratc · of Sllrgc•rie·~ pc ·rforuu·d J,,. <';wh !" tlrgc•o u JH ' I' ~c·ar . 
t~ 
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Fig ure• .).2 P c• tT<'lll age• of Stugc•ric•s i>c·r f'()I'IJ H'd II\ I· .. tt('h S urg<'llll in \ori!IC'rll Hc·a ltl t 
(200 -2012 )Illy ) 
Ilc·H · we· ha\<' u-.,c•cl p-.,c·udu rtclllH'!-> for !->l ll ',l~<'<> J IS. It sho\\'..., that til<' lltltlll H'r uf 
'-, \lt gc· tic•:-, pc•t forll]('d l1\ <'a<'h ~urg<'<l ll ,·nric•-., :-.igu diC'allth Ou C\\('rage•. Dr (' aud Dr. 
D pc•rf'onnc·cl 111< ll 'r' than 301X all! I ~~G'X uf the· I()( ;d sttrgc· t 1<'..., l!'SJ H'<'l 1' c· l.' ·· \\'ll<'n·as. 
o t bc•rs JH'I<'<'lll agc•s cl n ' 1<':-...., I h cu l ()I' r•qtud I() '>() lj;' . spc •c· ialh Dr \ ctllcl Dr. E pe·rfornwd 
altuo:-, ( :2:) till}('S lc •s;-; JlltJll l ><' t of OJ><' ratr cm :-. in <'lllll)lclll~un IIJ t ll<' llt Scllll<' snrg<'<> l l~ 
a t e• \< ' 1\ htl!'l\. I H'<'Hit~c· tltc'\ lC '<'e'i\c' lll< >t< ' n·f<'rn·cl pctll!' llt s. H.., C\ 1<'"'11 11. tlwi1 \\c\II li~ts 
. . 
an· loll g<•r t bau ol l l<' r Sllrg<'<lll:-. \\ lt u htt\ <' lc•ss pall<' tll "' · Fig . .-L~~ slt()\\'~ tiH· IH 'l'<~e•nt ilge' 
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\\c• cliclnut rc·c·<'in' a11~· data rll>unt \\'ait tinw I cls illdlldiug tllis inf'onnatioJl into 
the· ...,,...,1<'111 has IH'CollH' nwudatot\ fu>Jtl .\p11ll. 2()l .J. Tlw a\c'rHg<' \\ail tinw ·)of ~IJ 
fronl :_?()() to :1012 ell'<' 1--l .Q/. 1:).4--1. 10.77. 1:2 .( .j. awl I .90 \\'('<'ks J(''-,j)('C'Iin·ly: tltis 
cloc·s not pl<''-'<'lll lll<' r<•cd ..,tory t luHtgh If \\'C' look at IH >I II graphs (fig . :) ·) aud fig . 
.).4 ). it 1..., ""<'<'11 I hat t 11<' sltr~<'<>ll'-~ \\ ho lHl\'(' JH 'rf'onJI<'d Ill<>r<' sttrgc·ric·s ( l bell IIH'all ..., tlJ<'\ 
l!cn c• tuon' pet! ic·nts) tlwir iuclJ\ iclncd \\Hit tinws :2 an· JJII)('b llHJl'<' I han I llC' a\ c•ragc• 
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T ll<' c.; lllll da t ion c•x p (•ri llH'Ill s a ncl () I >sen·a t i()lls an· c·x p lctlll<'d ill Il l<' l'u llowiug snl >-
"'c'<' l io 11 ..., The· c•x p c• riUH ' lll ~ arc· <·a tq.!,() J t;c•cl l> a~c·cl <> ll tlw rc·sc·a rd t q nc•s l io ns. 
5.1.2 Expcrin1C11ts for How to R educe Wait Tin1c 
S<'<llT ll q tH'~ l 1<1 11 : lt o\\ I o rc•d tl<' C' \\ail 1 in lC'~ ' 'it h <' l l tTc' t t l 1 c· .... ott n·c·~' T IH•sc· C'X JH' rinH' IJI ~ 
at <' dotH' wttho ttl adding c•x tu1 l C''-iOtlrc·c·s. T lH· C'\. ]H ' Iillt c' t l l ~ Hr<' g i\ c' tl IH' I<m 
5 .1.2.1 Exp critncnt 1: Itnpac t s of Patient R e fe rra l I\ l e t hoch, 
Pa t wut tc.fc• t t a l f'ICJJll C:P I o ~ nrgc't > ll 1.., o tlC' itnport ;u ti i~~ \1 <' !'or l ()llg \\'i l il t i tuc•s. 
l.) o 11 w t 111 H ·.., a p a I i c • til 11 H ~ I o \\ a i I 11 1< > rc · l'o 1 a ~ 11 q.!, c 'o 11 ; 1 p p o i ul ll H' 11 t ( w n i I 1 i 11 u • l ) 1 h an 
f'or s 11rgc•J \ (wa it I i 11 H ' :2) l [is I ori <";d cia t a u f \" o ttltc •111 ll c•cd I h .... b!l\\...., I h i l l I\\'<> slll'P,<'Oils 
• 
t hPir '' <Ut t inH•s an· \'PI'Y long. \nl<llll! t lw \II su rgc•on "' "'onw ;u c• I oo 1>11"''. cloinp, 
alrno"'t half of t lw tot a] O}H'rat ions. whc•rPa"' ot }IC'rs cln' clomg I Go/c or 201X of t hf' n•s l . 
This canc;p~ a long wait 
For this PX}H'IIrttc•nt \\'<' lrc-1\'e' rnn sin11dat roll J,y dwngin~ tlw p;1t ic•ut IPfPrl ;d 
Ill PI hod from (, J>~ I e > s nrgPo ns. Th i!-> doC's not 1 c•q 11 i rc• e•x t ra n•soti!Tc•s. \\ c• would 
I i kc• I o S PC' \\' lH't hc•r lllC' pre 11 H ,"'c•cl t \\'o ;ll t c•nwt j, r• llll'l hocls ( tlll ifC>IIll d is f r II H 1 t lOll of pa-
t ir•nt"' to "''ligc•orts ancl "'c' tHl pat ic·nt s t e> a :.nrgc·on '' 11 h lc•;\ !-> 1 JlllllliH'I of p;1f l£'111 ~) rPs ttlt 
in rc•d IH'C'd wait t illH's t hall t lw r•xist ing lllC'I hod (sr·t clifl'r·IC'Jll J>Pl'< ' C'III ;1gr• of pat iPut s 
to cliffc•rput s tu ge•ou ~). \rc· \\'() llld also like• t o o l•sr't\'e' whif'h nwthocl lllrlkr·s optillllllll 
() H \It ilizat ion. The· f11 "'' IJH'I })()cl r !'re·r~ pd t i<'nl s to s 11 rge•e 111s wit b I he• lc·a~ t Illl!lll H'I of 
pHtic•Jll~. tlH' "'c•c·e> rHillH 'Ihocl 1111iforn1 cli "' trJIHttiuJI "'e'l "' 2(}r/c patie•nh to c•;.wh of fj\'( • 
SllJ'!!,C'Oil"' . and IIIC' ltt !-> 1 IIH'I }lCld S!'l S diff'e•r e•nt }H'tTe• ut t~ gr• of pal ic•IJI S for fi vc• ~ llq.!, C'OUS 
( -('J ') 1 ~1 ') -(~/ I) /( • - /( . - I /( 30 'c and llY(. tlw:--C' scunple· ,·;dw·~ ;11e• take·u fio111 his torie·al n·e·IH'cl of 
C H\BC. :\II. _\'<' HI 101 1) OlllC'r pani!Jl<'tf'r · ,·;dll<'s tll'l' !::\ 1'1 as follo\\'s patie·ut aJil\al 
tat(' del\ 1'-. I hu•c•. lllltlllH' I of ()[{ is o iH'. lltlllliH't of ~ 111ge•on i"' fi\C ' ~-J() p;.tt ic·nl s for 
c'aC'h backlog. Il l> JH tori I) "'dtc•clultng l"' usc•c l. s~> llH' pat ie•tJI s e·i-HH'f'll<'d t lw JH'Iwc·dnrc•. 
and souH· ...,]ate'" arc· tlllll....,Pcl hy I he• sllr~Poll"' 
Obser vation on ~'"ait T itues : <..;l llllllat ion 1 c•s11lt shows that tw•arJ wait t inH' J 
\\'lt h }C'a...,t pat ic·nh) a"' iu t hi"' tll<'l hod no ....,,uge'()ll" will IH· n\ Pdot1de•d. ;d] will han• a 
lmlancP in t lw llllltdH'r of pat ic•nl "' Cuif~>nll dt....,t 1 il11tt ion lHl"' "'c·c·m1cl le•a....,l llH'all \\'ait 
t iiJH' a"' it I ric•s t ,, <Te·at c• <'CJllal l lcdatl< ·c· in t lw lltttlll H'l' of pat if' Ill"' of l'af'h "''Lrge•otl. 
!3nt if soiJJC' "'Ill gc•en1 ha..., we-n nton• pat IC'lll" t hau ot ltr•t "'· as in t he• I hir d IIH'I bC>d . t hr•r1 
}wr \\ail 11111<' \\'ill IH· too loug allCI otltr•r :-. tugc•on~ will Ita\<' idlP tuw• . itllclthh < I'C'(II<':-; 
long<'l' ave•ragc• \\'a it t illH' r. Jc·an wai t t i11w 1 cloPs not show sie,nilknnt diff<·n·w·<· 
' 
artHHlg t lw I hH·e• tll<'l hod"' a..., the· surg<·ou s ::·']>C'lld nwrc· da\...., {at lc•a"'t f11tLt we•<'k days) 
to, i"'il pat 1<'111 s. so nw"' t o f I lw pat ic·nt ~ Hl'C' dotJC' \\' It It fit"'' Ill!'('( i11g \\ 1t It t he• ~t trg<'tl ll 
\\' i t hi n l c ·ss I i Jtlf' 
(; (j 
• I 4 I 
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P.llif'nt Hcf..rr,ll ~IPihod (1 sur<Jf'OI1 witlll('.t<>l p.tl•ents,? ut1iform <h.,tributioll, 3 <hfff'rf'lll per<PIJI ,Jqes to .,urq£>tlll<i) 
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Patient Referral t- lt:.'tllocl (I ..,urqco11 witllle.-1st pettient .,, 2 unifor 111 <llo;triiJution, 3 diff£>rent per(elltctqt~ ., to surqeons ) 
: • "''-o-1r • • j I 1~ 1~ 
.. 
I· ig ttrc• G.G: r .. 'q H• t i lt H'l ll 1· .\l<·;ut \\ a tl Tiuu·:!. (ll\ \·;u , ing Pa iH' l ii Hc· f<' tTal \l<•lbods) 
Tl lC' \\'ai l I i11 H' cl i ~ t tli m l ioll gnt pl t:-. ..., ho\\' t l1<• cli (f'c•n• JHT Hll H>llg t lt n·<· ttl<'l h()cb lll(lrt' 
c· lc·a rl \ T IH' d is tiiiH il l!Ht of \\(\11 lttl H' 1 (fig . :-1 I) s iHI\\..., tllat t lw 1l11 rd tllt't lwd. 
cl tff'c• rc •fl t JH·n·c• tt t age•:-. of p a I H'll h t o d i f l'<·n·n t S ll rgc•c Il ls. It ns slighl l.' itlllg<'l '' di 1 1 illl!'S 
fo r p a ti<·ul s t o Jl )('C'I t lt c• !->l ll .l!,C'Il l l:-> r(lr t lw fi rst I i ll i<' titan i ll tl w !ll l wr 1\\n lll<'thods . 
1 
1'11<' graph iu fig. ) '-~ l! O\\ ~ I hat 111osl of I he· pal ic• nb fot t ll<' fi r st I \\O Il l<' I hod:-, H I <' 
clo ll c' \\t l h Slll'g<'t\ wit hin 20 \\C'<'k:-, \d u·n·as. in t lw thtrd ll H'I hod cltfic·rc· u t IH' rc ·c·ul (lgc• 
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C' 1 
P e r(f'llloHJt' of J>ctlif'l tl<; 
11 1 
u • .... • r.... ~ tJ 1....- t i1+t· • r 1... J 
• L 1 • 
E.x p <' ll lll<' ll l 1: \ \cui Tillll' ~ Dis tri llltli()ll ( In \ 'c\1\lllg Pilti< ' lll Ht'f·,, ITal 
1 
Out ol )~£'1' at ton shows thaI. if f hP G Ps dol1 1 t hen c• Ill fo r I nat ton a I> on t t hP surgPons · 
workload. thPn thP\ ~ltonld rc>f'Pt paiH•nt~ to tlH•muuifoJlllh . If the'\ hcnf' infmrnalion 
al>ont c•ach ~ll l ~Pon 's workload. tlH'n tlw patH•nts ~houlcl IH' tPfl'n <'cl to the• ~ll t g<'oll 
with th<' lc·a~t llllllliH't of patic•uh Tht~ wo11ld diuunatc• O\Pdoac!Jng ~~u ~c·oll~ \\'tlh 
patic'Jlls and \\Otdd al~o Pluninatc• the• possiiHlitY of snrg<'on~ IHnlllg icl]c> l tnl<' cine· 
to laC'k o{ patic•Jl(!j . Eitllf'r of tlH'SC' JllPthocls will l'Pcltl<'P wait till}('S I and 2 or t!JP 
patt<'llh 
0 l r vat ion on P er cent age of urg r i s D one: ThP 1 c''·ll 11 t ~ of t IH' c·x JH'l i-
llH'Ill. in this c·a~c· as \\'Pil ~bow that the• first JJH'thocl J>ICHillC'f'~ the· IH'~I IC'~Illt. tiJC•u 
uuifotlll cli~trihutton of patie·nts to all surgc'tJIIS takf'~ nc•'\1 plac·c·. ancl a~signing clif-
fc·tPllt JH'n·c•ut agc•s of pat ic•ut s to clifl'c•t <'111 snrgc•on~ UH'I lllld '"' 111 I be· last phtc·c• . 'Tot c-tl 
llllllllH·r or pati('llh \\'ho llllClc•J\\{'111 snrgc·r.\' arc· G l'X ()21/v and j()1/t IC'~JH'f'lin·h fol 
1 hf'~c· I h n•c• lll£'1 hod~ \ \-c· oh~c·n·c• 1 hat tiH' third llH'I hod ( 1 he· J>IP~c·tJI Ill PI hod of \II) 
~ho\\ ~ l liar t IH• l<'a!'\t IltltlllH•r of ~urg<'r If'~ (u c• donP lwC'attsc· "OllH' s llrgc•oH<:, wit b lllCJlC' 
pat iPnt ~ 1 H'l fn1 nu·d lc·s~ ~111 ge•t ic·~ 111 r·OillJHU I~ou I o t b e•it h llg<' wait I 1~1. and lu•ttc·c· t IH· 
lf'"lllt 1~ }p~~ pPlT<'lllage• of surge•ric· · clotH' in total \\p se·c· tbat . t}JC' llH>l'P ~nrge·riP~ 
donr inc I ica t <' t lH• }p~"C'I wait t 1111<'~ 
Obser vation on OR U tilization : OH ntilintiH>Il graph (fig j D) ~ho\\'s that 
t lH-' t bird lll<'t hucl. cliffc•t Pnt JH'll'f'll tag<'~ uf pa 1 ie·ut ~ to difff'u•ut ~Ill gc•c Ill~. ntad<' ·)' 1 
ntili;at ion of OR and t hP fir~t two nwt hod~ uwdP ttwu· t ltan 901A of' OR ut iliDtl iou . 
\Ye oh'-1<'1' c• that I lH' I hird 111<'1 lllld 1nake~ le·~~ ll~<' of <>H a~ in uwo..,t C'H~C'~ t lH' tlllll~<'d 
~latP~ of t lH' <:,tugc·on~ who had ]c·~" pat iPnl ~ \\'I'I'C' not 11::-.<•d hy ut IH't ~III g('ull~ \dlO had 











Pclttcnt nc tcrr,JII\lc lhodc. (l ~Ur<J('Of'l w itllle.Jc;t pcJi irnts, 2 lllllfnrm chc. tr lhlltiO!l, 3 chtfcrPill pcrCf'lll clCJf'S to C, llr<Jf'OilS) 
[ . !l t olt 1 
5 .1 .2.2 Exp c ritncnt 2 : Itnpac t ~ of Priorit ) Scheduling 
\\c• a lr<'acl\' kll o\\ I hat iuipt'()p c· r ...,< lwcl llling o f pHI ic· nt \\ail lis t b <J il< ' () f' I IH' Jtl i litt 
l"< ' tlSU liS for lu n g wait lillll'S a wl p ;tti c• ttl d is~n lt ..., f; wtio ll . I H'('fl tl .... ('. 111 tr;u!iti o n ;tl r ei<.., 
sd wd uling. th<' patic•ut with 111 aj<lr pr() ldc·Hb ha:-. ' " \\' t~i t ; tlJl tos l ;1s l () 11 g i l s a pa ti c• tJI 
w ait s with tllill () l' pro hl c· tus. Iu this <'X J><Ti lll<'lll . we· II a \ ' c• rllll ~ illllrlat i o n w it b o 111 
Prograu1 prioril ,\' s.v~ I <' IIl t o '-ld H·dttl c· pa ti c•nl '-1 iu ~ t c·; HI () f luHlitioual I C' f S '-1 \ ~ l <' lll t u 
sc•c• "lw t hc·r th is sc!H'duling irup1 , ,,·c·s t IH' wait t i ii II ' ~ () f pa t ic•Jtls . ( )I l1<• r s iu11tlat i ll ll 
nH'I hod 1:-. tullfo tlll cl is lt IlHtl i on . lltlllll H' r o f ( )J1 l '-' ow ·. llt t llti H' r u f surg<'() l J 1s fn c ~;,() 
tllltlS<'d ll\· I }w Slll'g <'<l llS . 
.. 
Observation Ou W ait T ituc 2: Jl JC' llH 'H t l \\'a it t illw '2 1..., u u-rc•a sc•d J>y 1 \\'u \\'<'<'k:-. 
• 
f'ro111 J I Gl \'\C '<' k"" t o J <J :2 :2 \\ C '< · k~ il' I I)(' ~ ' :-. 1<'111 tiS<' pri()J tl ,\ ""dl<'dlllitt g il S ~ I to \\ 11 in fig. 































Palter,! r hedul:.np. {J J ( f· ~ c;dtedulmg ! pnnnt) sr h~rlt!lmg) 
Figun' .-,.f(l: E.xpc' rillH'lJI '). ~ l l'aJJ \\ 'ail TiJJH'!. (l's iug EC f '-> allcl Priority SdwdHii11g) 
0 b serva t ion 0 n P er cen t age of S urgcrics D on e: The· "~ llllllla t iou c•x1 H·rin IC'llt 
doc•:-. 11111 sbo\\ lJlliC'h cllfkrPucc · 111 tlw pc tfntiilClllC 'C'. 'lllC' red c• of :-, 111 gc·l\' is UUJH'CJ\'c•cl 
1)\ .JIISI 1 'lc f'roJJI (j 11/c to G.:/7c. Ilc•n• \\'C' ol>s<'n·c· tlutl. totrliilllllll><•t of s tugc ' t lf'S J'<'tllains 
ahuost the• sa llll ' i11 hotli ofthc· crt..,<':-.. as nrtl.' · thc' prtlic•uh \\tth lllon• tll'J.;f'IIC'\ tlHI\C'cl 
1 )riorit~· ~dlf'duliug do<''- not sb11w :-.iguifiC"allt itupnn·c·HH'llt 111 wait t illH' ·) l 'siug 
priority ~dwcluliug is !"t ill !<til lH'C't\llSP: (i) llti:-. c·tc•;tl<':-, lc ·s~ po"l"lilJility of iujtJric •:-. cht<' 
t () fall (I r I I }( ' J> (I I i ( I 11 t s \\' i I h 11 wj () r p I () 1 ) I ( 'Ills : a lJ d ( i i ) Ill () n I p a l i ( '111 ..., a I i :-. fa (' I i ( Ill. 
5.1.2.3 Exp eriment 3: In1pac t.s of Uuused Sla tes of Surgeons 
TlH' lit f'Utl lll(' tlllcl tlw iufunuat itJll rc·t·c•i\ "d frcnu .\ll shuw tll<tt Sllrg c'tlllS gu 1111 
' H c a I 11111 11 r ( 1 I I c ·rt cl <' ot d <'I<· 1 H · c '" " i t h s It or I 11 n t i (' < •• n 11 cl cl11 c • It> uu s< t >Illllltltll c ·' 1 1 i 11 u 1 I H • i r 
<>JH'l'C\1 io11 sla t< '"' 1 c•JtWilJ \lllll"~<'cl. \\'hi< h c · au~c·s long pat ic•ut wait I tllll '~ n11d lc •s:-. ( >n 
111 rl11at ion \\ c• Ita\'(' cloltc' <'X]H'IIllH'lll In sc•c• if t IH' liS<' of all "~lett<'~ h<'lp~ 1 n illlpl'o\' t' till' 
S lll'gif'aJ pl'IH'Pcilll'C' }H'l'fotllH\lH C'. ( )t Jtc•r pai'CI IIH'I <'1._, \ cdllC'~ ell'<' "lf't HS f'tJ!Jo\\'s : pat i<'lll 
(\111\cd 1'€11<· cl;ty i-. I ltn·c•. pat w11t r<'f'c•t r;d IIH 'I hod is 1111ifonu dht 1 iiHtt ion. llllllthc·r 
ol' ()I{ is O l lf'. t lti JlliH'l ol' Sll rgc'<>lls is flu• >.)() pttl ic •JJh for c•t~dt h.H klug. lit> pnnttt' 
71 
J 
sd}('dnlinp, is 11 sc•cl. a11cl sonw p;1t ic·nt s ca ll r dlc·d t hc • J>l'IH'C'dllrc' I }H• llllllllH'r of llllllS<'cl 
s l; 1 t c ·s is SP I ; 1 s t lw '·a lu c' u f a 11 i 11 t c ·r 11 al p H r a 11 H' t c • r. 
0 b s e r v a t i o u o n l\ I can \\'a i t T i 111 c 2 : \ \ c • u I 1"' c • 1 , c • t h n t 11 H ·; 111 " ; 111 1 i 11 1< I 2 g c ·h 





'\Juml>er o I llmJo,ecl S id tee. (I cill sldtf'S uri.' used, ? c;,o11w .-.Jdt €'S .sri.' unused) 
] 
Fig 11 n I ;> . 11 : Ex p (' I' i 11 H • 111 · > • :\ I c '; 111 \\ t1 i I T i 11 l<' :2 (. \ ll Slat c ·s an· l T sc ·d and l) 1 "1 11 • <..;I d I c •s 
Observatio n o u Pcrccntag0 of urgcrics Douc: It is sc•c• Jt 1 h;ll if no slatc~s 
'Tiw it H'I'<'lls<' llf' p<'I'<'<'JII agc• is lla sc·d 1111 tl11" lltltllls<'r of lltlllsc·d :·dcll< 's uf <'cH'lt sttrgc•o11. 
Fo I t lli s ( '::q )(' r i II )( ' II I t lw 11111111 )(' J' () r 111111 s ( 'd s I (I I ( 's () r I 'til II .... ,. r g ( '() 11 is s I )( I\\ II i ll ( i g . ,-) . l ~ . 
-· ) 
I-






















1 1 4 
Sure won I cl 
Ob crYation o n OR Ut ili ~at. ion : If cd1 1 }!(' ~ latc •s of' c·;tdl ~ ttrgi'< HJ an· llsC'cl for 
~ 11rgc •ry tlwn tlw <>H \\Ill I)(• utdl;c•cl ](Hlt,l;. Tlw <>H llldtlilli()JJ graph (In.;. :J. l.~ ) 
s lum .... that \\IH'n S<> llH' sl al<'s an· tlllll S<'<l. t1l<' OH tllili ~c lll()ll n·duc·<·<l I <> 0'.2 1/r. \\' lt <' l <' 















Nulllht•r Oll ltlli'>Pd Slc~lc<> (1 olll'>l.liP<, dr<' ll'>t'd, :/ '>Ollie l.ll ('<o dl(' llllliC,C'd) 
[ • r. Ill Cll 1 
• 
Fig11rc' 0 . 1 ~~ : E.x p< •riJJH 'Ill ~~ ( >H l I ilt Zi tl i()ll ( \II l.)}di<'S ill'<' C s<•d and S()Jlll ' "'l cll c•s an· 
/.3 
If ~llrgc•ons i11forru <'ilrlic•r h<'fon· going on \dC'at iun or to a c o ufc•n' IH'<'. t ll<' ( >B C'a ll 
I ){' a s .... 1 g 11<' d t () () I lt (' I s Ill g ( '0 ll ~ f'o I I h Cl I t i lllC' • 1 h i s \\ til ( ' II s Ill'< • () p t lllllllll II s (' () r ( )I ~ a J1 cl 
\\ail ti lJH' ~ ''dll><' n·dwTcl. 
It is c•asi l.\ -..cud that itH'lTase·d llllllll ><'r of 1 e'-..eHtl'C'<'"' \\ d l inc·1 <'i tS<' I be• JH' I f<IJ IIIHlln' 
of the• pre ·-..e' lll -..urgie·;d J>l'<H'c'dttl'<' . Th;tt Jll! '( lll "' \\rtil ti JJI<'S \\Ill IH ' n ·dll<'C'd and rnon' 
s 11rgc• ri c•s will lH' J><'rfonn<'cl with () pi inltllll ( >H 111 ili zn l illll . The• sc·c·o1HI S<' ts of c·x-
pc•rillH'lli S nn· done• t o S<'<' this rctl< ' of llllpl u\'e'IIH'Ill: how llltl<'h the• ~ JI CS Jll odc·l':-, 
)H ' rfol'lll iliH 'e' is intpro\'e•d \\'ill I <'X I rn n ·::-cntn·c·s. 'T\\'o c'X)H'I'illH'JIIs ;u <' clc·sC' rilH'd IH'Io\\'. 
5 .1. 2.4 Experin1ent 4: Itnpac ts of I\ tuubcr of urgcon s 
.\ "tt r ge·c HJ is n rw 11 f lltf' t11 os1 c·ssc·nt ial part s ~~r ;tny ~ 11rg i ('n l prc><Tclttn '. For this 
<'X p<•rilll<'lll , \\"C ' IJ ;n ·c• C'!lllSidc•n•cl I hn•c• sc~<' llCil'ios: (i) \\'Jlrtl is I be• p< ' l f'o rJIJ rl l}( '(' n f t }J(• 
Sttrg i<'ct l j>I"< H'('clllr<' \\'it h C' lllTC' l l l 1 <'SOIIJ'<'('S. I !Jilt lJ)( '(I lJS fi\'(' !-l lll 1J..C'I1 Jl -., (ii ) what if IIH >I'<' 
s ttrgc'ellts (six ltl t e•n) ;trc• addl'd lu tlw sy:-.lc' llt : aucl ( iii ) \\'hat lt ilpJ>< ' Ils if H s 11rg<'< HJ 
g<'h r <' I in·d {f'onr !-l ilt gc'ulls) \\ hie ·lt indi <' al c·s lt•ss !-i llf!.!,<'() tls \\ c• ba\ c• Jt wluc!C'cl I he· t bird 
sc·c·uario I t) s lt ll\\" t lw rat<' of dc·cT<'Hs<' iu 1 ><·rf'onu;uu·c· if tlw snrgi<'ill proc <'cl ttn• lost'S ct 
!-ill l'g<'u ll fur :-.o iJH ' n•;ts<HL Th e· si JJndat ion para l tl<'l t• rs' ,·;tluc·s f(lr t I lis <'X J><' tll tH'lll an· 
-.,c•t <ts ('{)li e>\\..., ]>dlic•nl alll\alrc~tc· cbl\ ts lltr< '<'. p;tli c• nl rc.fc• tT;d IIH'Ilt ()cl J-.. tllltl'ontt 
d i -.,( l i I )\ tl i () ll • 1111 Jl tl )(' r () r ( )Ji is () I }( '. 2 .) () p; tl i I ' II I s f'u I' ('; l(' h 1 )( l<' k 1 ()g. Ill ) p r i () r i I ·' . s I'! lC' d 111-
iug i~ nsc·d. :-,o lll <' p;tt H' lll" c·;uH·c·l lc·d tltc• prc ,c'l'dttl'!'. and S< llll <' ..., }atc·s arc• llllllS<'cl II,\' the• 
s nrgc•ous. 
Obser vation On \\'a it Titncs : ~ Ic ·;ut \\'t~ it t ittws I and ·) t~rc • s l11>\\ 11 iu fi g. :J . l -1 
aud fig. :-, . 1.). 
I l 
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It is (JI>SI'I'\I'd fnall fi g . :>.1 -1 t lutl JJII' i lll \\ttil tinw 1 clc'lTI'cl"''" \\'ith till' illl'l'C'il'-'1' 
iu IJIIJlllwr of surgc'< lllS. This is tUllllral. IH '<'i lll :-.1' the• ttJIH'I' "lll'!!,l'n lts till' :-.y:-.11' 111 \\' ill 
ba,·c· . tlw til < II'<' IIH' pal ic•uh \\ dl lH' disl rilntl<'d tlltil'orttlh t o llll>l'l ' su rg<'ll ll :"-i. In t hi:-. 
\\a\ . 1 he·\ \\Il l gc• l firs t appu iut 111< ' 111 \\ 1lhin short illtl<lttllt of ltllll' . :\l1'illl \\'ai t 1 itiH' :2 
···-/ . ) 
~ho\\..., th(' opposit e l ('..., ldl . Tit <' \\ cHI tJJ IH' :2 lll< ' l<' cl ~<'h \\ 1111 tlH' iJ H'I<'a~c· iu Ill <' 11\ltlll ><• r 
o f "l ilt ~<'ons ( "l l ~ I o t <' 11 ~ 1 11 gc•ons). Ti l!' n ' H"lU il IS t ha I t he• u to n • surge•ons t hc· rc· c\IT 
iu the· surgic;d p rcH·<'clltl'C'. t llC' tuon• t ill ' \ h tl\C' to \\clll t o ge·t tJ H·i r l lllll t o llfdt l<' Il l<' 
a ll oC'c\ I C'cl () H. 'I he· ()I) h Cl llC' () H is a llllCil t c•d ( () ~ ll l'g('()ll S i II a 1'0\l ll cl robin f<l"l l ll<>ll . I r 
o tH' s nrgc•o tl gc•t s t"<'t irc·cl (ro 11 r ~ lli g<'on s ) . t he t tlC'flll \\a il I i tt JC ' '2 \\ Ill i tHT<'HSe' " ·' : duJ o~ t 
<) \\c•e•ks ( 1 \\e'<'ks to '21 \\C '<'ks ) c·o lll f> Cir< 'cl to llH'illl w;lit li ll l<' 2 of' fi\C' s n rgc•uns \\ ;ut 
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ge'OllS) 
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1 1 
PPnent cl()P o f p,,, ientc. 
t ~ 1 •' r, ~ ~ l'"' 
L c c I c 
0 bser" a t ion 0 n P er centage of S urgcrics D one : ~Itt II tla t iuu <'XI H'Illll<' lll 
s l l<>\\ ~ tha i ~ II CS llt()d c·l lH'lfonns GS7c :-~ 11rgc· r .'' \\' if It {1\ c' ~ urg<'< lll ~ . The· l' ill <' uf surgc· r.' · 
dc·c ·n ·asc•s wit l1 c1ddiug 111on• s llrgc • c Jl t~ ((1 t o 1 () snrgc•on s ). I lw d e'<'l'<'Cl S<' n ll <' i ~ IH' t \\'<'<' 11 
Cd% to GGCX. This is I H'C'clll :-.1' of tl iC' sanw l< 'cl S<l ll o f' 11 ~ ing r ou n d r (l llill Lt :-.biu n I () 
nlJcH';\Ic• tli 1' () f{ t o Sllrgc'ollS. If' H surg<'<lll g1• l s n ·tin·d . I l l< ' (H' I'C '<' Ill itgc• is n ·dtl<'c•d t o 
.j '2 1/f . \\' h i d 1 i s J G 'X I < • s.., ~ 111 g < • r ·' t lJ ; w i 11 t ll<' 111 c '~ < • 111 s i t 11 n t i o n . 
Frotll 1 his <'X I >< 'I'i ll H' I tl \\ C' o l,sc· n ·c· th a t \ o rll l<'rt l ll c•idt h s h() nld ha ,·c· l i\'1' stt rg<'Ulls . 
. \ ~ th e'l <' c\1 1' li \'<' \\C'< ' k d e l\ ~ i ll tcl <' ill'h dn\ t lw <>Hi~ cl:-."l ig t l<'d l 11 unh o n c· s nrg<'ll ll f't,r 
IG 
Stt r gc·ry in a rotlncl robin fashion. ft\<' ~llrg<'Oll..., \\ottlcl tllitkc· propc·r liS<' o f tltP OH ;uHI 
IC'dtl<'C' \\ctil tillH'. 
5 .1. 2. 5 Exp C' ritnc nt 5: In1 par t s of .,. tnnbcr of ORs 
Ila,·ing ~ tdfi<"ic · ut nttltdH'r ()f' ( >H ~ :tud npt inttlltt tt S<' uf' c·xist ing < >H~ t~n· n·r.' 1111 
p orlilllt to n·dtl<'<' p i lli< ·nt \\'illt tiliH 'S f11r :-;tl r g<' t .\ ' tltHI clo lllOI'!' !" lll',!!,<' l'i< •:-.. \\c• h;n'<' 
1'1111 siuudati!lll fo1 o tH' y<•;tr l1y itH'I'<';t:-;ing t}l!' lltttiiiH'r of' <>n..., s lit l llng front o tH' to 
tltn•c• \\tilt fi\(' s ttrg<'<llls ( ri g ht no\\ \II lt ;t:-; fi\'t ' !" lll',!!,<'< >lt !") to <ont p ill '<' the• n•s ttll s. 
OtiH'r :-~ itulllctti oll flill'illlH' t <·rs' \(diH'S ill (' S<' l cl !-i r()ll ()\\':-;: pati<'lll arri,·al ratP d el,\' is 
I II n 'p. p ( l I i (\Ill J'( "''' IT a I Ill (.'I h II d is 1111 i r() n I I d is I r i I " II j II 11 • :? .-, () p (It i ( ' ll I s r() r (\;\('It I ) add() g. 
II() priorit~· !"I'!J t•dll Jing j:-, \l!--('(1. SIIIIH' pill i t' lll !-i ('c liH '<' lJt •d Ill(' j>I'IH'I 'cl lll'C' , illlcl SO il}( ' sltt(C'..., 
an· llllll:-i<'cl I,, IIH' sn r g<'()Jls . 
Ob e r\. a tio u On \\"a it Tintc 2: Til<' g r;tph in fig . . ->.17 :-; ltll\\'s that llH 'illl ,,.;,it 
tillH ' !.!,<' I s n·dll<"<·d ttH JJ'C' tlwu lwlf' ft ,llll IO.G/ 7<' 111 .!n'A . if\\'<' add <J t ll' IJJ<H<' <>H olll_, .. 
Tlw \I!"(' of I hn'l' <>H .... II 'S itlt s ill ;dttll lSI tlH' ~rl JIII ' IIIC 'dll \\'itil I illH ' (\ ..., f'ot t \\()on~ 'T'his 
is h< ·t·ans<' a s 11l' ~<'()ll is al>IP I() tl s<' only lllH' ( >H f11 ;1 I iul<' llll lll'r ~dll'dttlt·d da.' l..iu 
if 1\\'<J <>n~ l'illl l11 • k<'pt n·ad~ fur lwr. si u"' \\'illl11 ' ;Ji,l l' 111 tlsP tiw <>H s cdt <·ruati \'<' i .' · 
\dliclJ \\'ill 11111 add illl<'r o p< ·ratioll pn•p a r a ti u u tiJJII ' awl tht· :-.urg<'ll ll \\'ill IH' al,ll' 
t o p < • r fo n IJ ; II I < 'a s I o 1 H • 11 H H · < ' s 11 r g < ' r ." i ll I lJ < ' f i .x 1 'd I i 11 11 • 1 H' r i ()( l ( o 1 ..., 111 g < ' r .' ·. I u l Ill' 
pi<'SC' Ill :-; tlrgi('a l pt lll'c•dt1r<'. b ;l\· ing lll <JJ'<' t l u tJ I I \\'11 ( >H "' is J1()1 11:-.l'fll l as ti ll' s11rg<'<> ll 
\\'ill pt• rfuntt :-; llrg<'l',\' in uiH' (>H. I Ill' !--l'< 'o lld wi ll IH' k<•pt rc·;td_,. fu1 tl u' tli'.X I ll jH'l'il t io n . 
and o tlH'r(s ) w ill n ·tnaiu llllll~l'd ;d wa.' s . 
I I 
• 
1 ~ c:; 
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.X 
co. 1"- IJ QJ 
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[ • '•'<-,t • I 
T 1 }(' \\'a i I I i 1)) ( \ ~ cl i s I 1' i I Hll i () 11 g r; I p li i 11 fig . ;-, 1 "h () \\' ~ tit al II)( >S I () r I I)(' p cl I i (\II I s g (' I 
I h ( \ i r s II r g ( 'r ~. d () 1 }( \ \\' i I II i ll ( l ll I ; 1 X i llllllll () r I .-, \ \' ( ' (' k s f() )' I \\ () (l Jl d I , , )'( ' ( \ ( ) H " \\ } I<' J'( 'a:-, 
\\' j t h ow· () H . I 1 H' i 1 \\ a i I t i 111 c · i :-, 1 n ax llllllll 1 ~ ) \ \ ' r• < • k" '"] h a I 11 JC ·; 111 s a cl cltn g .i 11 s t o 11 c' 
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Figure· G. lu: Expc•rilliC'lll 0: \\ ,nt linl<' ~ Dt-, lrillltlilltl (I>\ \ctt\lll g tlt <· \u11dH'r uf 
OH :-.) 
0 b ervat ion 0 n P e rcent age of urgeries Done: Suunla 1 ion r<'s ult s ho\\.., 
I hat if \\C' itHT<'clcS<' t he• lltlll11><'r of OH 1)\ o iH'. frotn o tH' to l\\0 1 I he· tell<• o f s urgc•t \ 
pc• r l'otlltc 'cl i tH ' J ('C\~('S 1)\ 25%. fto JJ) n :~ cx t o ( 1/t. The• llSC' of t lll <'e' on~ d oc•s uot ~ h cl\.\' 
i \1 1 \ i 1111 >1 O\ <' Ill<' II I ill I h<' 1 n I< ' of ~11 rgc•t \ 1 H'I foruH'd ( t lw 1 ><·n ·e·ol age• of Stl rg<' l .\ do t iC' 
i.... c;). 1H·<·ausc• the• s lll'~<'<> ll tts<'cl til<' two ORs ;dtc·nulli\C'h aucl tiiC' t hird OH \\clS 
tllltts <'d al\\';n·s . 
• 
";o \\C' \\ottld ltk<' t o ~a' tlt ;tt . nssig tung tnax inllllll l\\'u <>n .... for c'<llataC'I s tt t g<' l \ 
\\ottlcl 1H' I h e• o pt illlll lll tt sc• uf ( )H s at prc•sc•ut s it11nl i!JII . 
5.1.3 Expcrin1 nt to how the ln1pact s of Patient. Population 
Tltc• lllltll1H' I of pal ie·nt s in t lw \\'ail lis t is rill itllp(lrlanl f ;H'Ior I hal itH'l<' rl S<'S 
or dc •c Tc'clSC '::; \\'ail I itnc•s. :\ 1()1'< ' pitt ic•nt s n·s nlt in l () n ~c · r \\'ail I itiH's. Tlw hiiC'klog 
pill ic ·uh cHldc·cl I (I I lw e· trrre'lll pat ic·nt li s t a lsu iiWJ'I '(IS<' \\'ail t illl<'S illlcl cl c•c'f('(lS(' I IIC' 
rat c· 11f t () ( al s nrgc·ri c·s. Ilc•n · \\'<' hn \'C' cl u tlC ' t h n ·c· <'\ I H·ri IIH'Iil s I !J gc ·t I lt c• aJJs wc·r o f' 
I lll s I ( \.., ( \ ( U'C' 11 q II<' s t I() II \ r h a I j s I I J(' i Ill p Cl (' I () r I } )(' p ( l I IC' Ill lis t ..., I I (I ( I )( >I II ( ' II t T (I Ill (Ill d 
ha C'klug pa t ic· ut ~) oil \\'ail lituc·~ it lid I Il l ;d s urpp r.' ci iJ II <:.' In tl w f i r~ t <'X J><'riuH·ul . I }w 
a1HHtl t h c• pat ic• tJt lis t '-I ll<' 111 c·wuiug future• yc•ars itlld p c• n ·c·ut a gc · 11f' p11ssil,lc· s nrgc•ric·s 
clutlC' This < ' ~ 1 >< ' 1 iuwul \\'ill nll ~ \\·c· r allo t b c• r 1 < ' '-~<'i tt '<' h <pl<'s l io11: If\ I l cl oc•s uo t itl<TC'Cl S<' 
rc•s< HliT<' <>I c han gc• SC'hc•duliug \\hal \\ rlll w t lw pc· rf<> l'lllill l<'<' uf tlw ~ 11rg i (' al pn ><·<'clttrc · 
in t lw fut nn;! Tlw sc·c·o11d <'X IH 'rinwut is dnilC' t () s1'<' tl w tl<'gat j, c• itlljHH'I o f' ba ,· ing 
I )(\ dd {) g p a t lC \11 t ..., () II I 1 )(' ..., \ ~ I (' Ill p ( \ r r, ) ri 11 ( ll lC' ( \. T I )(' I lJ i }'( l ( "q )( ' I ill )( \ Ill s I H )\\ ..... d' ..., ( )} 11 (' 
pntic•ul s c·cuu ·c•ltlw ~ ut gwal pn><·c·clnn· dtw to lu ng \\CJit ell su nt< · o ll1< •r n ·ns <> lh hll\\' 
1 h ctl lwlps to iiiiJ>l'< >\'c• tlu· \\'ail I iuws o f' u t hc ·r pitt ic ·nt s. 
5.1.3.1 Exp erin1c nt 6: In1pac t s o f Patient Arrh.al R a t e 
\\c · kilO\\ that lll<l~ l uf l lH· (' \( ' ('C\Ii\I'Cll'l pcllil' lll s ( llHli'C ' thclll I U'X) (IJ'( ' n.-) Il l' u ldc ·r. 
I>() p tdaiHHl dc ·tlll >g rct phy SH\ ~ lhill \ II is going lu ll tl\ <' aluH>S I tlw d 11 lll>l <' lltll ll iH ' l 
nf' t}w sc·uior <' ilt / <' liS f'ro tn ')()II t o~()~;>. Th t• cl ;tld \\ C' h;l\ c' cu ll c·c· tc •d fru tll t •Il\BC 
-c) I , 
ho~pttal ~ho\\~ tbHI tlw p clli<'nl alll\al rate• JH'l drl\ ts apptc r\Jiltalc·h 2.) fo r c•ach 
\C'Hl (:200( to 2012). Th1:-, ;u ti \d lt alc• is go iug to l>c• d o u1)lc· cHTotcliug to tiH· age' 
clc•tucJgrapltiC' C' h cl n gc·. \\ c' \\'ould lik<' to !"C'C' th e• intpa<'l of Jll<'l'< 'nsc•d cllll\ rd !'ell<' of 
pclli<'nl s on th e' !"yst c• tn \\'itlt prc·sc•u t pt cHTclttr<' aJJd rc•soun·c· \\hat is tllC' p t llhahl<' 
total irH<llllillg p;tlic•nls in flliiiJ'< ' ,\'<'ell ~ lww llWll\ prtli c• nh \\di1 H• clotH ' clltcl \\bat 
w o ul cl 1 H' I Ju ' \\'a i I I i 11 H'S '.' 
Fo1 tlli " <'"\. (H'l'illlC'lll \\(' ha \'C' va ric•d til<' pati c·nl cllll\ rd tal c· ft o tn tlnc•c• lo lc• n pc·r 
da.v 1> e~sc•cl o n tlw infonualion gin·u abo\c'. Othc•r :-~i JilllLlltcHJ pt~ttlllt <'l<' I'S. \'rdii <'S ar<' 
Ilxc•d Slld J as p cllic• ttl rc.fc•tTa l tt i<'IIHHl i:-; lllli f'll l'lll di!"lril>tll ion. llttlldH·r of ( >B is o tw. 
llllllll H' r o f stu gc•oJt:-> is fi\'C' ;c•rc> p;llic•ttl f'c,r l'd<'h 1>ewk l()g. Ill> prio ril .' ~diC'cllllillg is 
llS<'d. :->OilH' pal ic•ut~ c'cl l l<'<'llc·cl 1 hc• prcH·!'cllln'. ;1ncl ~utJH' ~l; ll c·~ ill'f' tllltl~c·d 1,y ~urgc•olJS . 
Observation o n Probable Incon1ing Patient. Lis t S i~e: Tl)(' 'r~rifll Jon iu 
;uTi,·al !'ell<':-> gin•:-- tufnnuation a1HH11 tl w pos~ihl c· lllltll1H•t of ill('Otlliug p cllll'll h fur 
fnlnn· yc•a t ~ Fig .. ->.l!.J prc·sc·nl~ this iuf'() J'I!litli ()IJ ha~('d IJ II <llll \cd rate• JH'I' .'''ct r \\ c• 
()h~c'l\1' that if tl w arriY;d rate· kc•<•ps itJC'J'c•n~ing like· thi:-- in fnlttJc • \<'til"·; \ II bel ~ to 
faC'c' httgr- lltlllliH'r llf' pcllic·ut~ iu c'<Jllllll,.!, y<'ar~ awl tiJC'ir wai t tiull'::-. will 1H' lollgc·r if 




















1 2 3 5 6 7 8 9 10 11 
Patient .ArriYal Rate 'Din· 
L 
Fig ttr< 1 0.10: I \.{> <1 1111 1<' 111 G Ittll 1l'<' lll !'U ll l ill g P rtli c• ttl s ( I" \ 'ttry in g P;llic·nt \t ti\'al 
Obser vation on Wait Titnes : ~ lc ·n u " ait I iuH' i s o., ]t o\\' 11 iu fig. .). :2() Th <~ 
graph sh o w s I hat lll< 'a ll wait t iuw 1 itH'l'<'asc•s s t <1 cHlil.' ·· t lw r ;tt c~ uf' ill c· n ·a sc· i s !-I I()\\' 
tlt () II g lt . 1 h is i !-I 1 )( ' ( . (\ 11 s ( I Cl 111111 d )( I r () r p c II lC 'll I .., (II I I \ ( I ( I \ ( ' I \ \\' ( I d \ d ( l\ I )( h ( I d () 11 c ll I 1 \ ( tl 
r a t ( ' (II }( 1 ( ' (I ('II s ll r g ( I() II 11 }( I ( ' I s p a t i ( ' ll Is ( I \ . (' l' ·' . \\. ( ' ( • k d a·'. ( 'X ('( ' p t ru r ( ll )( ' d a·' s II ( . p ( • r f'u n ll s 
Hl 
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P.tli(•lll Arriv.ll R.1te D<1y 










Fig 11rc' 0.20: E:~qH'rittH ' lll G: ~l<•atJ \Ya1t TiniC' 1 {1)\ \ c\r~· in g P;ttir•tJI \rri \'al H;llc· Pc·r 
Dav) 
~lc•;u1 \\eli I I 1111< ' 2 sho\\ ..., a l>ig cli[fc·n·rH·r· IH't \\'C'C'll iliTi\'al rat c·s I hn•c• aucl I <'II ( fig . 
i" ·) J ) 
,) . - . 
\Y('(' k o..,. f'()r ctll a lll\id l'CII C'S. This 1'1 \<'l'Y alanuiug (\~ \\(' kll () \ \ rr() IJI (})(' )HJplddtJOll 
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..., Ill'< ' () Jl \\ ;ut l Llll< ' I in c·outpcll iso n l o wa it I illH' 2 ;1s !" tlrgc•on ..., \i ..., t( pnt ic•ut :-, III OJ<' cia\ ...., 
0 bscr vation on P er centage of S urger ics D on c: P c• tT<' tll a gc • o f ..., 111 gc·ric·s de m e· 




















1 2 3 4 5 6 7 8 9 10 11 
Patient A.rri,·al Rate 'DaY 
• 
JI<'r< ' \\'1' ()llSI'l'\'1' I }tal if p;tt it'IJI arri\·;d l'ill <' pt'J' dil,\ illt 'l"<'i l :--<'S ill l< 'ilS I 1>.\' tlll<' ill <'a<"h 
\'c•ar. 1 lw ll\ltlllH'r of surgc•t \ \\'ill IH' clc•c·n·a!'wd sig nifi<"itlll h 1)\ dltJt()St J()!jj' in I IJ< • nc•xl 
• 
10 \c'an". if \II 1'11111 inti<'s t lH'it sll tgic·;d prcw<'dttr<' \\'it h pn·s<'lll s,\':-- 1< ' 111 awl n•stllll'<'<'s . 
• 
B<'<'(tlts<'. in th;tl <'il!-i<'. 1'\'<'1',\' sn r g<'< HI \\'ill n·<·<'in• ttJt l<'ll lllllr< ' n ·f'<'lTI'd p;tli <' tll s fur 
surg< 'l',\ '. and th<'\ \\ dlnol IH· illllt• Ill dll 111111( ' :-- llJ'g<'J'." with pn·s!' JII J'< ':--<>11 1'<'( ' (o llt ' on ) 
aucl sdl<'dttling pllli< ',\ (< Ill!' dil,\ ' lllll,\ f'or ~Il l g<'l',\' f'()l' 1'\ !'l'.\ Slll'g<'<l ll ). 
5 .1. 3.2 Exp c ritncnt 7: hupac t s of Backlog Patie nt s 
rati< ' Jli S alr<'ild ,\ \\'ailiug l'illll'r Ill 1111 '1' 1 il surgt '() lJ ())'fur s llrg<'l'.\ ' frutll prt •\i()tl:--
·" ( I a r i :-; ; I I ll d I ( ) ) ( . ; Ill :-- (' () r ('X n 'S ~ 1\ (. \\ il i t I i II )(' s . ·r I )(' \ I I h a:-; ; \Jl a p p n ) \. llllt II (' cl \ (. )' i I g (' () r 
~:j() l>cll'kl()g :2 p;tl it •JII S <'\'<'1' \ '<·nr. In I hi :-- <'XJwritll<'tll \\t' \\()ttld likt • l<l t>llst'J'\ <' ltu\\' 
JJJIJ('b till' \\'ail I i tlli'S g<•t l'l'dlll 'l'd i t lid II\ t•r;dl Slll'g<'l',\ J'HI I ' b i l llJll'll\ I'd if I }H' I <' is 110 
~I 
lu this <' '\ (H' tillH' lll \\'C' haH' SC' I ; c•t o and 2.)0 pa i H'll l ~ fo r IH>t h back logs. \\ 'c• 
dou' t ha\ c' info t mnli on aho tJI IH\cklog 1 piliH'llh So\\<' ha\c' SC' I t lw S cli iH ' a nt oll ll l 
of pa ti c• uh fur backlog 1 as h;u )dog 2 for tlt is s inndat ton S<'l tt p 0 111<'1 p;u·;u uc · t c · t ~· 
' cd tt<'S HI <' S<' l {\..., fo llows: pa I ic ·n I arri val ra I <' dn' ts I It r<'<'. pc\1 ic•nt n.fc•tTrll ttl<' I hncl 
is llllifo t lll d is ( rihttl io ll lllltll l H'r of {)H is O il('. llll l lll H' t of :-, tll g<'C IIl is ft\ <'. 11 () (>1 JOJ'il ,\' 
I>\ tltc• S\lrgc•uus \\ c• IJ , l \ c• s hown }wn· I lw illlJ>cH' I o f lt d\ 111 g b;u klogs <> Jl I o l a l ll llllti H'l' 
o f Sllrgc•ric•s and wa it litl H'S . 
O bservation 0 11 V\7a it T in1cs : Tlw t tt<'H il ' ' ai l lttJJ<' 1 d c·c·t c• a ...,c ·~ sl igllll.' f'ro tn 
0.~~ I \\'C'<'k :-~ t o ().·)~~ W<'C' ks if:?.->() lm C" kl llg 1 pet I iPut s is dc•c·n·as<'d t o ;c• t o. Fi~ .. ->.2~~ 
...,bo\\ ..., tlt is i 11 fonua I to ll ~I <'c\ 11 '" ' it I i 11 JC ' 1 doc•:-; no t show I >ig d i ff'c·rc•twc• I H'l \\ <'<' 11 ; c· ro 
a nd '),-,(} hcll·klog 1 j> fl t ic•Jt( S Cl:-1 agai 11 f'()r llw SCl ll JC' l'C'(ISU Jl. C'cH'h S ll l'g<'Oll Il l<'<' IS p ;tl ic• JII S 
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Bo~<kloq Pdtil'llls ( 1 no I><K~ loq pcttil.>nts,:? b<1d loq pt~tie11ts t~r£> induded) 
~ .Jr • 1 l r 1· 11~ 
• 
• 
Fignn· .;.:z:~: E:q><' riiJ H'llt 7: ~lc•a n \\ 11 1t TillH' I ()f Pa ti<'II I s (\\ til t Ba<"klug ()awl :?.->!l ) 
T i l<' cli :-,1 ri l >ltl f()ll J-!, 1 aplt ( fig. !J.2 J) o r \\ (\ it I it II< ' 1 pn'SC' Il h I hat s lig ht i t n p ru\' (' l l l <'lll. 
It is S<'<'ll in tl H' graph tha t l()()<i{' pit ti<• nt s g() l fi r s t a ppuill lll iC'lll with t l11'ir Slll'g<·uns 
" 1t }J 11 1 <>I I<' \\C'C'k \\ IIC'n hn<'ki<Jg I pa l i <' l tl Is 1<' 1 t> \\ lu·n•;t s I ll <' \\'ili l t illll' is lll!ll'l' I 11(111 





1 1"- c 1 c 1 I 1 c-
.. 
Fignn· ~>.:2 1 : Exp<·rillH'Ill I \\cui Ti11w 1 Distrilnttiott of' Pall!'lll'-i (\\' il lt Bc~ddog () 
aud 2)0 ) 
Tlw f!_ l'ctplt iu fig .. -J .').) :-\ lHI\\..., hng1• diff<·n· IH'<' iu Jtwan \\'ail I it tiC' 2 d' t lH· sys t <'lit 
clo<'s 11ot ha\<' lwdd()g palwut s. ~[c•au \\ait tilll<' ·) ts llH>I'P lllctll 21 \\<'<• k:-, \\' h i<' ll is 
alnt()St 20 I illl<'S lll!H'<' I hau I lw llH'C\11 \\'ail ·) (:2 \\'l'l'k~) \\'it bout clll.\' lmddug. B<'<'clllS<' 
iu this ('HS<'. surg<'Utl:-, f11'sL op<•nll <' t lw l>acklog 2 pat H' ll l s. t h<'ll tIt< ' l>clddog 1 p nt l<' l lh. 
a 11< I f i u ally t lw p a I i < '11 I s \\' b () a n · < '11 I < 'n · d i 11 t l w s ·" s I <'Ill f'o r I It is <'lilT<' 11 I .' · < 'H r. T lt i ~ It ll g < ·
luug \\Hit li l lJC'S n•s ttl t in pati<·ut s bc•i11g dissa ti s fi<·d 1)\ tiH' ~<' J \11'<' plo\Jdt•rl. 
\II 1 "'i 
.,X, 
CJ 









Figllr<' .) .2.-) : E.x pc• rir w•ut 1: ~l<'all \\ ttt t TuJ H' '2 () f' Pal i c· nl s (\\ tl h Ba( klog 0 a nd :2f>O ) 
T he• clis tril ntti()ll ()f thi~ Wflil l inw is sh o\\'11 i11 fig . . ) .2G. ~Iiu it J ttll l t \\'a it tin H' 2 is 
I G \\ C'<'k '"' " 11 lt l> t~C' kl og pa t ic' tlh " lwn ·as IllaxiuJt ttu \\'<lit I iHH' ·) is lc•ss t h cll l .) \\<'c'k'-> 1f 




















Pc>rr enl clflt> o l P r'll lt' lllo, 
...--
hJ h 1 II , r .,... t dl• 
L 
ltg llrc' :> .:2G E .. ·q>l'rirtH' tll I \Ycul 'Tin H' ·) DJ ~ trihttli o n ()f P n ti t• nt s (\\ t t h Bnd-.. l,>g () 
and :1)0) 
I 
Obs0r vation o n P er cent age of urgC'rics Done : T lH' ~u llltl c1tio n J C'~ tdt fo1 
th is <'\. )H' rill H' l1t s ho\\~ tha t total llllllli H•r o f' s urgc• ric·s I><' tf<H lllC'd \\Ill IH' iulpt o\c·d 
s ip,uiflc cllltly if '\II clcH'~ uot hc1\ C' Clll." l>aC'klog J>cl ll<'llh The• p <' I' C'<' lll ag<' of ~ lll'g<'l\ 
dow· is 92 \\'it hout nuy I>HC'k log. \\'hiC'h is allltus l dou l>l<• <·onlpcl rC'd to ht~ \ 111g ha C'k log 
pat ic ·u ts I hat is -~ ' I . 
( )ur ol,~c· t \ rt ti oll ~ l H>\\~ I hat if \ II doc·s not hct\C' (\11 \ lmrklog p elt H'nl s. tlH·ir J1JC 'c\11 
\\Hit titJH' ~ '' tll lH ' llllt r h lc•ss than tlw lc\l gc· t \U\11 tillH' 2. Hlld thi~ will t <'~ll lt ill 
5. 1.3.3 E:xp erituen t : I tnpac t s of c~an cC'lla t ion of t he urgical Procedure 
In Pat icnt 
• 
~<IJJwti t JJ<'s tlw pati!'llls c·cuu·c·l first uw<·ting \\' ith sttrgc•ou cllld surp,c· r.' · dtH' lu long 
\\clit and C'hnosc· 11 tlwr c·ou11try. ot lwr ltc•alth cl ltlh () ril ,\'. ()J' pri,·ntc· clinic· to c·o ntplc ·tc· 
t l l!' <'.\C' <'cl lara <'l ~11rgiC'al pnHTdnrc· . It is illlJHil'l a llt to kf·c·p J<•conl of' IIH' Jllllllhc•r 
o f pcltic•ttl s th;tl \olunlanh \\llhd t a\\ th<'lll~c·hc·" fr ont t lw pl cH·<·d urc •. IH'n\ltsc· li tis 
r< •cltt < • c •:-, \\'a i I I 1 I 1 ws u f o t} H' l p ell 1<' ll I S. 
\\ <' lt;n·c· dllJH' <'\. P<' t illH'lll I u sc·c• tlw cl i fi'c •rc• JH'<' in hc•hcl\ i<>ll l of :-. urg i!'al pn w<•clttn· 
if uo patic•uts <'illlC'<'l .... urgi<'al prcH·c•dttn· and SII IIH ' patic·uh ( tbi~ \'cdtt<' is :-.<'1 in l<'rt1Js 
of p <'IT<'lll age· a~ an iut c·rual p ;trctlll<'l c•r) c·a ll< '<' l tlwir JH·oc·c•dtu·c· . ( )tltc•r p;lra ttl<'l c·r:·i 
n d w·~ an· sc· t a:-. folio\\ .... : pal ic• tt I arri \ 'tt I l'c\ I< ' day is tIt n•c•. pat ic•11 t n.fc·rra I 11 I<' I itlld is 
nllifon tt clist ril11ttiou. llll tll iH'I of ( JH Is () Jl<'. lltlJlllH'r ()f ~urg<'<Hl is fin•. :,?.-)(} pat ic•nts 
for c•etdt l>cwkl()g, no ptwrit y sdH·ciH iing is \ls<'d. a11<l ~oll l <' s late•:-; ( thi ..., \edit<' j..., "'<' I in 
I ( ' 1 11 J s () r I ){'I ( . ( 'I Jl (\ g (. a~ Cl ll i Jll ( ' l 11 (\ I p ( ll (\ II )('I ( 'r) i l J'(' II till ... ( 'd I )\ t l }(' sIl l g ( '() II s. F() r t It is 
<'X JH' IIII IC'lll. ()1/, pctl ic•tll c·a uc ·<· llc •d tl )(' pn,c·c•dllr<' duriug <'a<'ll \\rlil li11w (\\'ail Iili i<' I 
a Jl d \\' H i t 11111 < • :2 ) . 
O bser vation on vVait T itncs: \\ c !Jhst'l'\(' ill t l w llH'clll \\'flit tillH' 1 gtaph ( lig . 
.-,:zl) 1 hal IJH 'rl ll \\'ail tunc· I i ~ dc·<T<'Hs<'d ~ light I.' · f'r() tll O.'>!J \\'<'<' ks 111 ().:2() \\<•c•k:-; . 
lH ·c·;utsc· if il fc •\\' pat ic ·nt s <'€111<'<'1 t ll<'ir fir s t 111< '<'1 i11 u \\11 It surgc'nlls. t hilt dt~<':-. nut ;dl't·c·t 
t lw \ r a i t t 1 111 <' l Ill tiC' h . a :-, ~ ur g <' o 11 "' \ 1 s i I p a 1 H' nl "' a 11 o t h c, r d ; n :-, <' x (' c • p t for t h c · !-~ til g <' 1 .\ 
cbn ()u t il<' ot h c•t haud . JJH'clll wait tiJJH' 2 sho\\"' b C' tl c'l it ll iH O\C'Ill<'lll. f'ro111 :2 1 GO 
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Cilllccll r>rO<eclure By Patient<> (I n o (clllCeii.Jiron, ?. c.orw• p<lliPnlc, (clllcrllecl tile pr<)( echue) 
Figttn• .-> ·>1 Expc•rillH'lll .): \Jc•;:u1 \\;Ill TirrJ<' I \\itltottl ;u HI \\i ll1 PaiJ('llh (';lJJC'c•l lc·cl 




























C rill(('" Proc Pdllrf' By Prll iPill <., ( 1 110 ( cliH Pll.ll ion, / C.OitlP pet trent .. ( .me eiiNI lllP pro( edllrP) 
[ . ~~ • I I , '· I l I 
Fig ur<' .->.~S: E.xpc•rini<'HI ' :\ Ic •i tll \\ ,ut ' ltt tl<' 2 wi th out illld witlt Pati c•Jtl~ ('; ll ll'<'ll<·d 
ti l<' J>ruc ·c·clttr< ' 
1 
' 
0 bscrvat ion o n P er cent age of urgcries D on : The• 1 H'I'<'C' lll age• of !'> ttl ~<' t \ 
I H ' tfo tlllC ' cl t ~ G3<;{ \\hc•nnu p;tli c• nl s <'cll l<'<' ll c•d th <' J>IC H'C'dt ll <'. cliHll h c· p <' lT<' ttl itg<' is GG1/c 
\\he' ll (,f) p Hii<'lliS (~f) 1 c oftll<' lo l ;d lltlllllH't ofpati c•nl s ;uli\ c•cl) c·;uu ·<' ll<•d lhc•:.;u rgiC'al 
pr< w<'dttl'! ' l'i t lwr at \\'; til I inw~ 1 or 2. Tlu· 1111p1 <>\ <' llH'Jlt Jll IH' J C'C' llt ;tgc• h c\ S tC'Cdl~ 
cl<' lH' lldS 011 the• ll\IJlllH'l' of J>H!ic•n(s \\h CJ l'il ll<'<' llll<' J>I< H'C'cltll( ' 
5 .1.4 i111ulat.ion Con1pa rison with orthcrn Ilcalth Data 
\\ c• have· dotH' a '-t llllltlat i~>ll c·:qH'riutc ' ttl I~> ~c·c• lto\\' iHT tll clt<' tiiC' proJH >s<'cl s illlltbttor 
b tu n·pnHill<'t' tllC' \II lti ~ torical data . This <'XJ><'I'i llJC 'II I rt ll '-1\\<' l's th e· fou rth I'I'S<'arl'h 
cpl<'SI io tl. 
5. 1 .4. 1 Exp crin10nt 9: inullation Con1pa rison 
F!l r 1 lt is c' 'q >< • t i 1 1 w 11 1. \\ c • l1 n \ · c • r llll s i 1 111 tl; 1 t i o 11 f'o 1 c 'c IC' h \' c ·; 11 ( 2 () () 2 () 1 2 ) I h a I rc ' p n ·-
~<'His hbtori<'al clitia uf' tho~<' yc'ar SulllllcttiiJil parallH'I<'l''-~ \\till tlwir , ·;dtii 'S llsc•cl for 
1 h1" <'X IH'riuwul au• g t \ <'11 iu I al>l<' .).:~ \\ <' hcl\'t' 11~c·cl IIH' JH'J'C'C'l ll ng<'s of pill t<' l ll s I ba t 
an· n>f't·rrc·d to c·;w!J s lll'!.!,<'<>ll f1cnu Fig .. ) .~t 
( )() 
r 
P n I i <' nl Dis ( n h 111 1 o 11 I o S 1 11 g c•o u 
:\llrlll><'r of Snrg<'<JII 




JH' I ('(' Ill -
Sll J'1..!,<'0llS 
I. I. I. G. ~~ 
. ) -() 
... . ) 
J 
)1) ·r- 2-r· 'F)o I 
-·>-· .... ~J.J. .,, >. ·> ... J , I 
I 
Priorit\ Sdu·cluliug Jl< > 
\ ' ( •:-; 
. 
1 
H llll '-,rruttla I ion fur ~~G .) d;l\·s I . 
~ J 
0 bservation on the To tal . tunb er o f Pat icnts Arrived: rot a I 1111111 I H'r ul' 
palL<'llh cllri,<·d iu l l u~ <'XlH'ri ttH'Ill clllcl cH'IIIal utllJll)( ' l' of patic' tlh Hltl \c•cl iu c•adt \<'HI' 
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\ ·ear 
Figure·:--) ·)q Exp<'tlllH'lll C) rota! \tttJJIH'I' ()r \c·tllal (llJCI Sitntdatc•cl Patl!' tlh \tti\C'cl 
Fru111 I !Jb graph \\c' o i>"'<' I' \"C' I hat . t lw cH'I ual tttlllliH·r of pat ic·nts :trri\'c•cl 11 1 <'cl<'h 
yc•; tr is gn•;t tc ·r tltau tlH' lltlllllH·r of palic•Jth ;trrive•d iu the· "' llllllbtll< >IJ c·xpc·rillH' IJI. 
CJf pctlic·Hts arri\'<' pc·r cla\ TlH' graph slto\\...., allltCJst doul>lc• patic·ut...., 111 tllC' sinlldatiCJII 
thew tl w total lltlllll><'r uf cl<'lllHl iHitie•ttl s ;trrin·d iu '>() 12. tin ..... 1~ l><·e·;lltS<'. \\c' n·c·c·l\c'd 
cl a t a t i II . J It h ru r t ln I I ·' ('a r. 
Ohs<'r vatiou on the P e r centage of To ta l Surgery D o ne: 1'11<' IH'IT<'ttl ;tgc· tlf 
Slli'J.!,<'l'ic•s doll<' ill IJJC• ._, lllllllal ioll <'X}><'Illll<'Jll awl I h<' il<'lllt\1 pc•rc C'lll rlg<' uf' :·d tl'gc' l',\ f'(ll 
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y·ear 
I Actua Percentage 
- 5 m ltlated Percentage 
Fignn· G.~~(): Expc•rittH'llt 0: J>c ·n·e• ttl age• of Tot a! . \c·t 11al ctJtcl T()t a! ~IIlli dell l'cl S111 gc· rie ·s 
D()tlC' i u [adt Ye·a r 
It i~ "e'C'll fro111 t ht" !.!,l'aph that the· silull la t c·d I' C'~t!l t s an· \<'f." dose• to t he• cH'I u;tl 
dctlcl Sinutlate·cl n•sttlts did uol silo\\ tlw cH'Illcd n·sult. hc•c·au"c'. tlw lut;d ntunlH'r of 
pal ie•nh '' b() attl\ c•cl in c•adt \<'ill 111 tll!' ~ll lllllat 1<111 was lc•ss thclll t II(' cl<'lttal dat H. 
P er cent age of Surgeries P 0rforn1ed b ) Each Surgeon; l lc ·rc· \\'e• wendel likc· 
to c·oulpcu·c· tlw j H'I'<"<'l tlagc· of sttrgc• ri c·s p<'rl'ornwd 1).\ C'cH'h surgc•o tl. \\e• ('hoo~c· tu 
c · o tu pa rr s i 1111 tl a I c • cl rc · :-, ull :-, \\i I IJ c H t 11 'd cl al a of :2 () I I. I H' c c 111 s e · Lll I h i" ' c ·a 1 :\ Il bad I i ' c • 
stl rgc •ons. Till' tolilllltlllliH'r ,>f· pal ic'ttls C\111\<'d i11 I Ill' '-~llllt tlat t()ll f()r ·>()]] t:-, ·r>. Til<' 












Dr. A Dr. B Dr. C Dr. D 
urgeon ~an1e 
Dr . E 
• Actual Percentage 
-.-sinlula ted Percentage 
Figun· .1.:n: E.xp<·riuwnt C) P c· tT< ' ltl a g<• of" . \ ct ll ;d and Stntulat c•d Surg<'IH'S P e· rf'o ntH •cl 
1)\ [ddt <...;urg<'<lll in :ZOll 
\\ c· o J,~e' l \<' frotH tlu.., gra ph tl tcl l ll 11• ~i l tttd;ttc•clJH'lT<'Hiagc·s of Sllrgc• ri c•:-; of C'cl<"h 
snrgc·on ill td t ]IC' ;wt ual JH'lT<'llt age•:-; el l"< ' \ C'l"_\" do:-;e• for·)()() . 2000. and :20 ll ( difl'c•n• Jwc• 
tl l<' <JlllnlliH' of se·\·c·ntnou tbs (11p to .Jnl .\·) for that .\l'cll". 
<>11r 1111se•n·atious for this <''\ lH'riulC'nt slto\r that til<' sinmlat c·d n•s11lts appc·nr to IH' 
\·istt;dl\' <"lose• to tlH• a<"l ua] data . Tl11• ~i llttdat c•d n·s ttlt s clld n ot "ho\\ tIll' <'\cH" I l llill<"h 
. 
and a<"t ll ctlltlllld)( •r of \lllllS<'cl s late •.., ror ('cll'h !-ill l"gt'llll IH 'l"cl \1 ~(' \\'('don't !tel\( ' tltnt in-
f'lll'llliltion . \ftc•t c·onlpa tillg the• si llllll ;tt c·d dat;1 !()t ill' il<'tttn l clilta Ill this <'X IH'I'i tll <'lll . 
\\'<' \\"1111ld like• IIJ ~cl\ that o nr "lllllliatc ·d sys i< ' Ill j.., \ <' IT dose• I() tll<' iH'I ll ill s .\stt'lllt>f' 
:\ II. 
E.x pc·rittH' Itls f11r tlw ('<..)(; tll o cl c· l ill'<' pn•se•utc ·d ill th <· I I<''\( sc·c·titlll . 
Dl 
5.2 ExlJeri111ent for Ca,ta,ra,ct Sttrgery Ger1< ric Mo(l~l 
Iu this si u11datunJ ~ ltt<h \\ <' han· tric·d I <J !" l!o\\ thP l ><'rfotllWIH '<' of tll<' s llrg i<' al 
p!< wc•d ttl' <' if I he· llH Hl<'i 1 ~ tll o t <' g<' IH'ri<'. \\ <' \\'oll ld like• to clu•C'k wlJC't lwr t lw tnoclc·l 
ha~ 111 01'<' thall Oil<' {)H~ Cl lld l lJOJ'(' IIJrtll llll!' ::;llrg<'O l l~ \\ 0 1}\ iii pm rdl<'J O il C'cl<'lt \\ ('('k 
de\\ t ll('ll Ill<' \\£tit t itll<'~ g<'l n•cltl<'<'cl 111 <"< iltlpclriso iJ I o llH' \ Il('S tll ocl£'1 . T it a I is 
\\ lt.' \\(' ll ;\\ <' dot lC' <'XJWllllH'Ills 1)\ \fit\ ing lllltlll )(• r of su t gc·ou ~ and()[{ :-, onh as ol hc ·r 
5 .2.1 Si n1ulat ion ctup 
Tlw ('(l l lliiiOII si tllllla l ion parctllll'l (' J'S (tlld I lwir \'clhll's nsc·cl ror I hc•sc• C'XJll'l'i tiH ' IJis 
P nt ic•JJI . \n i' a l Disl ril11tl io11 Poisson 
~ 
P; II i < • 11 I D i ~I r i I lit I i o 11 I < > l) tt r g < ·o 11 tlll ifo r!ll 
\ tuulH'r of ( >B 1- .) 
t lt ll lll)('r of Snrg<'<lll 1- }.j 
1 
Badd<>gl 
13addog·> ') .)() 
Priori!\ SdH•duliug tH> 
• 
• 
H 1111 l) lllllll<l I ion f'o 1 
'"]' II - l L' lt llll lr·ltl'otl P anlll}( '(('J'S (! Jill Tlll'i t \ .liii<'S l ~('d r()r C'atf\J'(H'I Sll!'!.!.<~ r.\ a ) <' .J . : ' .. 
\ II the• iutc'rua l pat a t ll<'lc·r~ llH'IlliotH'cl in s <T i t<Hl G.l.l arc• also ttsc·d i11 thi:-, :-,innt-
lntiun :-; Inch 011<' c•xtra partlllH' l <' r is ttsc·cl for this s luch . ·\Ia~ uo. of s urgc' t \ den.., 
for <'cH'h S ll rgc'Oll <>11 C'cH h \\'C'<'k ·. w hose• \';d tlC ' i ~ ~ d el\..., 
5.2.2 E xp crin1cnt. 10: ltupart s of un1bcr of Surg0ons 
FCir tlll "i c•xp<'rill)('lll \\'c• hct\ c' \clric•d tl lC' v; tlw• ()r lllltuhc•t of surgc•o11 s ( 1- 1:->). \\llh 
lt\. c•cl tlltJlllH ·r ()r OH..., ( l\\ o OHo..,) , ~ ;-,()pal ic•nls f'ot c'a C'h l>ac ·klog. ;1ud 1111if'onn pHiic·nl 
dis t ril>nli () tl. I t> sc·c· tlu· illlpru\'c' tii< ' IJI i11 surgi!'; tl ptc wc•d tL1C' 
Qb...,c r~ a t io n o n :\ Icau \\ .. a it Tin1c~ : T IH' IIH 'tt ll w;tit tin II' I is o.., IJo\\ 11 in fi g . 
- '1'> I f-. 
.),,_)_ (\I I< tg . - ' 1 . 1 . ) .. ).) . Iu llll'flll \\'flit ti11w l . tl w rnc ·nn \\ail tinl<' with on<' :-. llt gc•c>ll 
s hows \'c'r.' · l u n ~ wait t illtr•s. ~ 1.~0 \\'c•c·ks . ill tl1i s c·as<'. all pal ic•111 s \\'c•n· n·f'c·t rc ·d I o 
Oil(' Slli"~('(Jll uul,\·. For I\\' () I u rift ('I'll s ttrgc'!JIIS. tlw ll H'clll wail I iuw 1 is lllll<'h lr·ss. 
gracltt;dly clc·c·n·asc·cl s tartiug frutn ~ . Hi \\'<'f'ks lu lc·ss thau a \\'c•c·k. IH ·c·r~ II S<' in tlwsc• 
c·;ls<'s. all pat ic•JIIs wc•rc• grad11;tlly rc•f'c• t'J'<'cl I !I 111!>1'1' Sll rgc•cJus . 








• ! • • I • 
--- --1 1 I ' I l 
'\.lllllhi' r o f Stlr(Ji'llllS 
[ . '. I • • ~, ... II 
Tlw gra ph e~ f' uH·an \\'ail lit1 w ~ ( fig. :-1.:tn :--11!1\\' :-- th<lt. the· \\' :11t littl(' i:-. /t'ro 
r() J ()Jl(' sllrg<'IJ II , IH'CiiiiSI' ;d'tt•r ('llllll'lt •litlll ,J(' s ttrgt' ric·s !'ur all h:tddug pnlit'lll:--. tl}(' 
( )() 
S i 111 u l a I I o 11 I Ill H' \\ as o \ P r . Clll d I h c' s Il l' g < 'o 11 \\ a s 11 o I a 1 ) 1 C' I o :-, I a 1 I 1 H • 1 fo 11 11 i 11 g ~o., 111 g c • 1 \ 
for the• pa i H'llh tllclt (ll lt \c'cl iu the• s ilnlllrllion ti tt l<' lH'llod. Fot t\\o lo fi\c' ~lt l g<'O ll S. 
I he· llH'clll wait I int<' is lllll<'h l<'ss. le•s"' t h(111 c\ \\<'<'k ;-t fl PI' t hat 1 h e• lll<'cl ll \\ (u l I iuH' 
i tHTc•ase·s gracl11cdly ( fro tu otH' \r<'c ·k (()I hn•c • \\'c•f'ks), as l lH' ~o.,ttq.~c·ou~o., ll ltJidw t i tl<'H'asc•s. 
I he• S lll'g<'O II S h;-l \ c• I o wai I 11101"<' I o g<'l l lwi I' Ill I'll for S ll rg<' l \ 
,.. 
·-
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'\JIIIlliH't of Sur {j('Ofl<, 
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1 1 1 1c 
0 bscr vat ion o n P er centage of Surgeries D one : \\ c· <~h~c· tT<' 1 ha 1 tlll' p c·r-
c·c•ll l age• of' pal ic•Jll"' \\ hu lllHlc•n\'C'll( Sltl'gt'l'.\ is !.<'I'll f () J' () JH' Sll l'P,<'t ll l. 'J'Iti:-. is IH 'C'CIIIS<' . 
in 1 his ('ClS<'. all pat ic•uh '' <'l'C' rc.fc•t J<•d I () llllt' Sllrg<'<J Jt oul\'. aiHl tlwn· \\ c· n · .-,()() ilclddllg 
p (\ I i ( I II I s ( :2 :) ( ) p a I i ( ' 111 :-. I'll r ( 'c \(' lt h (l dd () g ) i 11 I () I nl s () a n ( 'r p ( ')' ft ) 1 llllll g s II r g ( . l' i ( 's I I ) f d I 
IIH•:-.c• I lcu·klog pal wut~. Ill<' Sill gc•o rt ttl<' I IH '\\' pelt JC 'll l s. aud for ~o11w pal H'lll s dc·c·isiou 
() r s II r g ( I 1 \ \ \ ' ( I I'( I Ill a ( k . h Ill ll H' s 11 r g ( I ( ) II \ \ tl :-. II () t a h l ( ' I () s t (\ J' I d () Ill g (1 s II J' g ( I I \ 11( I r(l )'(' 
t !IC' si n11tbtl ion 1 i111< ' c•ud ..... Tlw su r gt' l' JH 'l'<'t' lll ilgc• s ll () \\ "' tl hugt• i111pru\·c·nw1tl \\'lll'll 
tltc'l'C' i ll' <' 1 \\'o s ltl'gt•ous. that i:-. ~) 1 1ft . Tlti~ i~ ti l<' highc·~t P <' l'< <'Il l d!!,<' . IH '< 'Hil::><' t IH'I'<' 
nn· two <>I< :-.. ;l!td l\\o s llrgc'< lllS ut nclc· 11pl illlllttl 11 ~c· ()r tlw <>H=-- . Fur tltn'<' lu lift<'t'll 
s 11 rgc'tl llS tlw JH ' t'<'<'nl age• lic·s 1)('1 \\'<'<'11 D I Yr ill HI ~r~CX . In this l'asr·. d<'spit c· ul' itt<T<'Hs ing 
t iJ(' 11 11 1111H'r ()r :-> llrg<'< lll~. tlw p< ' tTc·ntagt' i:-. 1(1\\'t•r. IH '< 'nttsc· tlw nllnth<·r td' OH s '''t'n' 
1)-
, I 
uot iiH ' I c·asc·d cHid c•arb day lllnxi tntllll t '' o s uq.!,<'oll s JH'rfornwcl s urgc•riC's in a rottnd 
l'lll>in fa!-' hion. T lw JH'l'C '<'Jllapp , for thn·c· to rif'tc·c·n s urgc•ons. n'llld t ll~ ahnost sanu· il S 
patic•nh \\r'rt' gtndlltllh a ...,..., tgtl<'d to III OI <' s nrgc•nns i l ~ ;l rc•sttll . ~ lll gr•()u~ \\CIC' ab le· lo 
pc·Ifo tl ll tnosl of tlw s nrgc·ric•s as the•\ had lc·ss tlll lll l><· t of patic•nh \\c • kuu\\· thnt 111 
5.2 .3 Exp <:ritncnt 11: ln1pacL of lunber of Oils 
In this <'X JH'l'i lll <' lll \\('lin\'(' dl illl gc•d tllf' llltlldH'I' of' on .., ftotu () JJ(' to fhc aud kc·pt 
t liC' lllltlll ><'I' ol' sll rgc•ou:-- fl.xc·d { fi \1' sll l'g<'()lls ) I o sc•c• wltn t is I he• i111 p;wt of I his on \\'tli I 
tittH' •) if t1 fixc·d ttllJlll><•r of surgc·c nts 11sc• cli(l'c·n·nl lllttlliH•r of ()H.s. 
Obscrvat io n on I\ l ean W a it T ituc 2: ~le-a n ''nit t inH' :2 ,..., ~hown in f1g ~>.:~ l. 
I lw tll('i \l t \\'ilil t iuw :2 :--ho\\'S il di(f'c·n·w·c· IH't ,,.,.,. ,, tIll' unudH'r o f ( >H 1s <>llC' awl t lw 
11\lllliH ' l ur ( )J{s is I\\' () to fin·. This is \\' ln· IH'I'(lliSI'. \\'IH'll I IH'J'(' b o llh' IJII(' ( >H ('ill'h 
• • 
surgc•ou is alJic· 111 JH'rfunu slt rgr· r~· onh· ow• cia.' . B111 if lllC' ( >H lllllltiH·r is I \\'o c>r 
ttton•. at lc·a..., l 1\\11 ~ ttrg<'l lll ~ IH'I f'onn ~ lll gf'l\ in J>ill ;dlr ·l 0 11 c•a d1 clil ,V, ;dl fi\(' ~ Ill gc•ou~ 
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F j g nr £' :-> . ~ 1 E :q H' r i n l!' 11 t I I \ 1<-; 111 \\ ct i t T i 111 c • 2 ( h.' \ c\ 1 ' 111 g 1 Ill' \ 11111 h' · r ( d' ( ) H :-. ) 
Ft 0111 t h r r'\pPl inwnl 1 r~nll ~ ~hown abo\<\ \\'(' src· that in ca((u art s tu gc·r~ gruPri r 
lllOdPl (CSG modrl ). the· ~~~tPnl JH'Ifoi i llaiH'P dc•prnd~ on t lH' numbPr of 0Rf>. The• 
lltllnlwt of OR~ ~ho 11ld br at lc·«~t half of t lw 11\llllbri of S llrgc'O ll ~. t hi~ wonld tnakP 
l1101(' ~lll'P,C'lH'~ \\ llh ]p~~ wait lillH'~ f01 C'Xflll lplP . thrr<' ~hou}d I>P at ]past four ()H~ 
1ft he· llllluhr•r oi ~urgPon~ 1 ~ f'ight: I lwn all ~ Ill gc•ou~ will br ab]P to JWl fonn ~ Ill g<' r ,V 
fo t maxitillllll nutuiH' I of \\('f'k dar~ in a WPc>k ~<' I fot Ill<' pl oc·C'd tllf' 
5.3 l111prov cl P rforr11a11C of th C ataract St1rgery 
G r1eric Mocl l 
Jn thi "' ~pc·tion . \\f' \\onld likP t o n•c·all ~ollH' '-.lllJtdat('d I l''-11111~ ( pc'H'C' Illagc• of ~tu g-
PiiP~ dmw and wait tinw :2) oft llC' I\\ O~nrg iC'a l nwdc· l ~ (~IICS tuodc·l and CSG rnocl<'l ) 
I o '-~<'<' hem 111\tC'h I he• CSG llloclc·l gPI"' imp1 o\ Pel JH 'I fm Ill cUH'C ' t h<lll t lw '\JI C'S uJocle•] 
Cl~ l)H'rl ' 1._, llU ('011'-11 raiul S ill t he• ('S(; llJCldc•J. IlPIC' \\£' }>1 C'SC' l ll tWO ~('<'llalio~. 
Tl w fir...,t ~c·e•nariu JHC'~<'H l "' t he• JH·n·c·nt age• of ~o.,urg<' t i <'~ dmH' 1)\ c•ach nwdc•] wil h 
orH' aucl l\\u C)R~ It ~hem~ tbat if 111<'1<' \\' C'1<' I\\'O ()J1 ..., alloC'alPd fur s ur gc't .\. thP CSG 
HH><lc·l would JH'rfonu lllOIC' st u gf'I ic·~ (9 1 <;{) with lr·"~ nm nl H'I of ~u rgc•oil '-1. I \\'O ~u t gc•on~ 
ouh . wbPl<'<l'-' t}H• :'\HCS modc•ltH'<'cl~ lll<>l P tlnw donl>h• ~l ll g<'O ll~. fi\ ' C' "'l ll gf'O ll~. to 
. 
Tlw sr('olld ~cPuario i~ al>onl IJH'an \\ail llllH' :Z. If \\"C ' <·omp;.uc• th<· hg 5. 17 awl 
fig .. j,:J 1. it is "1('<'11 that . llH'C\11 waii ( illH' ') j._, ll<'Hl U :j \\'C'<'k._, fm ('S(; llHH lc•l \\'hc•rc•a~ 
it i~ ahuo~t t hrc•C' I inH''"' ruou•. :20 \\'<'<'k~. fen \' ll C'S utodPl \\'lH' Il IlllllllH'l' of '-.lt rgc•oJh 
j<., h\(' aud lliLJlliH•r of OH i~ OllC'. \Yitb ScHllP llllilliH'l of '-.t ll g<'O il ~ ancl l\\'0 on .... the• 
llH 'an v ..·ait tim<'~ :Z for \II( 'S nwdc•l awl CSG llHHic•l au• aluw..,t 10 \\'C'<'k..., and )p...,..., 
1 11<' aho\ <' di"c tts~ io n shcn\''-. tlwt t h<' CS(; lltodc•l U'"'tdt s 111 mur h lll<ll'C' iu1pro\·c•d 
JH'rfonnaiH'C' than lhP !\IJ C'S tlH HIPI. 
5 .4 St11nmary 
In tl11~ chaplflt \\'P hc\\PJHP~Pnt cd the• ~ inutlation C'XJH•rinlPUI ~ for the• two ca ta ract 
"'' u giralllHHlPb and JJlclttdc·cl oh~c't\·ation~. \\p lunP conlpruc·d t lw c'XJH'IiHH'lll IC'"'t tll ~ 
with hi~toricalH·cotd o f l'IL\BC to ntc·a~ tHc' thP (HTlllrH'~ of tlH• p t opo~Pcl sillJ u]at or: 
t he• ~ llllttlal Pd 1 <'"'nit s nrc· 't"'llalh clo...,C' I o t he• ot iginal dal a. 
I3a..., Pd on t h<' ohsc>I' at ioll'-1. ;.tft e•t doing t hP '-~1111tdat iou ~ l11ch . \\'C ' t 1 ~ I o an c.; wc•t 
lhP IC''-Ie'C:llch qttc•...,t Jo ll : what ate• llJP tuai11 fa C'tcn~ that c·au~<' t lH· long \\'ail ti111C'S of 
patic·n!'-1 . flH'\ HIP (i) hng<' baC'klog patic·nt~. (it ) indfiC'ic•JJt palic•nt H.ff'rra] nH'thod: 
(iii ) '-~ lllall llllilllH'l of OR a1locat iou: (I\) onh CHIC' C:l'-l~igiH'cl "' 'trgC'J ~ day in <'Hell \\'C'c•k 
fen a ~nrgc•on: and(,) Hilll"'c'd sla tc•c.; of ...,, u gc•ou'-1. l'~c· of priotit~ ~dH'cluling s,n, tc·nl 
(\ 1('\rLP) to '-IC' !c·c· l the• ll<'Xt patie•ut fot ..., ur gc·r~ ciJCI not ~bow mJ\ inlplo\C' IIH'lll 111 
wait t i llH'"'. 
on<' Jll<H'P OR to llH'<' t t IH• t mgPt wait t inH'. if I ll<'y ward I o <'OJJt inti<' t be• C'1U I<'Il1 
Th<' pt opo'.c·d two patiPnt IC{C'ual JllC'thucl~. n.fc•r patic•11h to t11<' ~urg<'Oll with 
t lw ]C'a~ t munl ><'I of pat i c•nt~ and unifonu di'-lf 11hnt iou of pa I ic•nh. ~h owc·d ">ignifinuu 
iuq>IO\'PHH'nt in t lH• JH•u ·c·n t age of "'lllgf'll<'<... dmw aud in wait I illl<' a~ \\'C']l. \\ ait 
tinlP 1 got ...,l ight i lll JH U\'C' llH'llt aftc·r adcllllg cliffe·rc·ul ~c·c·nati o~ 1H't'alt">C' ~ni gPOll'-1 llH'<'I 
pat ir u I s all ot l H'l cla.Y<... <'XT<'pl I l!P ...,dwclnlc•d s1 Ll gc• t \ da.\ 
T1H• ...,i lltlllatt>d l<'~t dt s of the• g<'ll<'II<' lll<Hll'l slww the• rate• of iill}>l O\e'lllC'llt in tlH' 
<... tu giC'al JH'CH'C'd lln' that dcH'~ not ha\'C' au~' e·<>nslraiuts. 
Finalh we• would likP t o '-~H\ tlwt. wail tilll!'S Hr<' <'XJH'<'I<'d to go do\\'11 ifth<' pll'""<'llt 
. . 
s n1 gicnl JHo<·c·dntC' folio\\ ~ the· findings ()r otu· (lhsc•J \at i()Il'-1. and <'"'lH'riall~· t hc• uut <'()Ill!' 
oft lH• gc•nPtic w oc ld C' '\ JH'l'llll<'lll s. 
!()() 
Cl1aptcr 6 
Co11cltl • lOll 
Long wait t illi<'S fo r pat i<·nt s fur f'll'ct iYC' 111 g<·r.\' is g<'IH'rally a s ign of irH·qnalit v 
lH•t\\'<'1 ' 11 "llj>ply awl dc•r11alld I:HIJ .. \t pn·s<•nt . thi s is a \'Pry c·ottliiiOJIIy t (dk<•d isstH' for 
lwalt h can• sys t <'Ill ~ and d1•<"isiou rnak('l'"' 111 tIll' \\'oriel H('dnrt 1011 in long wait lrnws in 
P\ <' cat a1 a< ·l s11rg<'l \ ltct'-1 got Jlltpo r t mH·P a'"' uiH' of llw fin• lllf\.)()J prio11l! <U(' CI'"' in I h<· 
lwalth <"an· sys l<'llts in Canada. Long wait tinw:-; fo r pali<'lll s i11 !',\'!' l"atarart ~nrgPI\ 
sinmlatio11 tool'"' dtu· to tlH'll fiPxilHIJI\ iu (>I!'S£' 111 ing nnnplf'x and diff'Pt<'lll S!'<' llano" 
to s tud\ tlH' <alaraC"t '"'lll"gical j>l"ll( '('dlln' ttlong with till' sdll'clllliug of patii'Jlh cllld 
() R h ) \\ <' foC'll~Pd on \\Ita I at<' tlw <'i-lllS<'S of long \\'cl it t im<·s for pitt i<•llt s . and how to 
tool: :'\otiiH'IIl IIPalth Calaiarl C)nrgind 1\ locl t· l ( \IIC'S \!()(](']) . and i- t g!'li!'IH nu >dt •l 
that o \'PITOJIII'S tiH· OH sdH'dllllll'~ <'t lll!" traia ts of \ o rthPnl ll<•;dth . I he• " lllllllctt ioll 
tool has t lH• following f< •at 111 t•s: (i ) l1 11 t h wai t t iitll ' I and \\';til t iiiH' ~ ul' pat it •n ts el l P 
tud ud<•d 111 tltc• '"' i 11111lct I ()J' : ( ii ) I wo Jll"l ' l H ~~c ·d p;1 t ic •n I I cof"<•rrcd 11 11'1 hods ( 1 r..ft•r pitt it'll h 
to the• ~ lltg!'Clll \\Jih th<' 1<'asl lltiJIIIH'I o!'patit•JJi s nnd 1111ifonu dis trillllli ll ll (l fpatic •IJt s) 
<t l c· s iu111lat Pel and t'Olllp(ln•d I 11 tlw Px i:-- 1 ing nwt hod ( dilft•t t•Jlt pt ' l <'t' llt ct g<' of p;1t il' ll ts 
f(H· diif<'ll'lll s tll g<•ons) to st•c• which Ilt<' tltod li'Stdt s in u ·dtlt 'c•d wa it till ll'~: (i ii) it is 
I () I 
tl~f'd to aHal.vsP 1 hP iutpac h of rha11p)ng t he• n·sottn·c·~ (OH and snrgc•on): and (n ) 
a priorit ~r SC'orinp, ~'~tPlll. the• \ Jamt oha C'CliH I (t<'l \\ailing L 1 ~t Ptognun (~ IC\\ LJ>) 
P II o l 1 t v ..., ' ~ t C' 111. i "' "'tmtd a I < • d t o "'C' I c • r t t h c• rig h t p a t IC' n I f c n 1 w x t ~ 111 g c • 1 v an cl c ·o 11 1 p a H • cl 
to tlw traclitionHI I CIS polw\ to "'<'P whiC'h sdlC'cillling polir\ Je•cltt<'C'"' wHit tiulC' 2. 
I hP tnai n 1 c'(l"'Oil:-; of long WHit 1 inH•s for pat ic•tJI s follnd from t IH' silllulat iou s t ncl,v 
• t h c • c • xi..., t i n g p a t i c 'Ill 11 • fc • r r; d 111 P 1 h o cl 
• lllll .r o tiC' ( )f~ alloC'at c•cl f o 1 C';tl ;u art st Jrgc·ry 
• onl~ oJH• s nrgc•ry clay as. ignr•cl for c•af'b ~llrp,c•cJJI 
Thc• prcJjHJ:--C'cl two pt-11 if'lll rc•fc•tJ altnPtl lC>cls H'sttlt Pel iu stglllfin tlltly lPsS wait t inws 
fo t patl<'lll s. Till' ht "'' lllC'I bod . n•f'c· r pat ic•ut s I o I lw stu gc•ou \\II h t l11• lc•a"' t lltltniH'I of 
patic•nh. "'ho\\'c•cl tlH' lowc•st \\'ai l tilllC'"' tllC' s c•c·ci JHI lll Pthod. llllJf'o tJll clJ"'IlilJillion of 
pat ic•11h. took tliC' w•xt pbwc•. awl ti ll' c·xi:-.t iug nwt bllcllwclt he • longc•s t \\'Hit t illH'" Till' 
hr"t 1\\'o tllC'thod: tnakc• (\ll Hllllcl!"ll c•qnal l>alanc·c• in t)IC• lltlllllH•r of n•ft'Il<'cl p;lli c• Jlt s 
of "'llrgc•ous. Iu t hi-., \\'(1,\ "'< llliC' oft h<• "'llq.!,<'oJl:-. will Jl()t IH· O\ c• II uaclPd with pat i<'Jih 
and t lu•ir wait t iillC'"' \\'ill ll o l IH• long<'l t !Jan ot ll!'rs. ThP tl"'<' u f pri<JJ if\ "'cll!'clnling 
(~ IC\\ LP). to ~C'}c•c·t tlH' IH'XI jHtl ic·ut fell !:'ll l'gc·r.\·. did not ..., ]ww illl_\' inqn·o\'Plll!'lll ill 
t lw wait t inw '>. Thi"' i"' IH·c · t~us<' . tlH' pat i<•Jlt:-; \\'it h 111aj()r pr11l1lt•JJ1s Jc •c·Pin·d "lll'~<·ty 
"'<><>IH'l' l>a"'<'cl o n p1icnit\ . hut tlw p;ttic·nts \\'ith Jllill lll" prull!Ptlls lJ;lcl to \\'Hit longc•t. 
\\ p ohse' I \c•d IIJ;.tl tlH' g<' JH ' I JC' " lll f'tnd Jll"CH'<'clllrc' If's tdtPd inlllll<'h ll<'ltc•r jH'IfoJIIldlH't' 
than t lw :\ I I s 111 giC":tl pnH'<•chtrc·. ( >11r anal: ~ i ~ s ho\\·c·d that \II would lllC'I'I t h1• t argc·t 
\\'(lit I iillC' ) ( Hi \\'f'(' k "') if OIIC' llllllf ' ( >H (total or l\\'0 ( >Rs) is i liiO!'i l ll'd fur CillilliH't 
s urgc• I.\ If' cl ~ 111 gc•on tlS('S two ( >Hs alt Prtlill i\ c·l.\' f'or dflillg :-; nrgc•ry 1111 tlw ::-dH'du J,•d 
den . the • prc•p;1ratio11 tinH' IH•I\\1'1'11 t\\'o ~ nrgc•ric•!"l \\'illll!' rc•dw·l'cl. n11cl as il n•:-;nlt ;1t 
)c•as t CHIC' lllOII ' Slli"gc• r_v wiJ JJ l(• dotll' !'\1'1'." d:l.\'. rhis \\'ilJ l't'dll!'!' \\'i l it tillli'S f'111 pt~lil'llts 
as wc·ll. 
l!l:! 
\\·r C'X JH'ct th«t thifl ~inmlation tool r an IH' nhC'Cl hv anv hralth carr antho1itv to 
. . . 
t.,lucl~ tlH' wait tiuH''- i11 cata1act ~~u ~iral JH OrPdnir . To tlw lH'sl of ollr knowlPdgc\ 
t hi~ i ~ t h<' fit t.,( r<>lllJ>I ('hP u ~i' c• ~l nch on t hr wa it t iuH' 1 nnd wait I iuJP 2 I ogPI hPr 
fm r«t au-wt <;lJ J gf'lY along \\it h I lw ~dwd nllll g of pat iPilh and OH~. \\"p a ] ~o bc, liC' \ P 
that thi'-1 i~ the' h r~ t '-lluch <lll the• tt<;.,C' of prinutv hchc'cl uling to ~chc·dulP pali<'lll '-1 fen 
ra tarart ~t ll W' ' ' in \orthf'Jil British Columl>JH. 
anthcnit\ l)c> tlu~ tlH'~l~ ~()(lllgh ~11gg<'~ts tlnll. 1f :\otllH'll l IJc•altb authorit y cbaugf'S 
thc• pati<'lll u.fc•rral nwthod. it wo11ld cldi iJJt£'h JC'dttcc• wail tim<'" for patic•uh. 
6.1 Lir11i ta tior1 , 
flu~ ~c·c·tiou addtP~~<'~ th<' linulcllions uf thi ~ thPt.,i~. ThC'\ arC': 
• hac·klog paiH'Ilh at <' cltt.,IJihntC'd nuiforutly 111 tlw ~i mnlat or to all ~t ll ~<'Oil~ a~ \\'C' 
did nut haYC' in forlllt-l t ion al ><>11 t t lut., . fbi ~ disiJ il>ll t iou ruigh 1 affpc( t hf' c-H·<·nnH·~ 
of tlw <'XJH'lillH'Iltal tPt.,tdt" Tbi~ nwfor111 cl1~t r ilmtiun of patic·nh nnd<'I~tatc•t., 
tlw C'XIH'riuwutal r f'~nlt. 
• backlog pat i£'111 ~ ar P not iucl11d<'d in t lw nd<'nl<l I ion of JH'rformaurP nwt riC'" a~ 
thPir d nrat iou of wait tillH'~ i~ nnkuuwu. Tlw <·xclu~iou of lHwklog patic'uh· wail 
tinw~ 1night ~huw tuHlc·r~ t a t c•clnH'all wait llllH'" :\Il·au \\ait tilll f'~ \\onld IH' too 
long if l>arklog patH•nh aH' iud uclc•cl. 
6.2 Future Directio11S 
T he• pr opos!'d t h<'~i'- C'onld he• c·xpandf'd in JWlllY ()( lwr diu·<· t ions. \\'iclt'l\' nnd 
arc·nr at <'h. SmlH' uf tlu•rn a rc• as follo\\'s : 
~ tntlllat c•d 
l ( J:~ 
• 1 >arklog JHl t wnt c:, con lei 1 >P iudndPcl in t lw r akulat ion of JH'rformatH'<' Ill PI 1 ics 
• more JH'I fonnancP lllC'II H''-~ rmdd he• mrlndc•cl. 
• rUlliHat ion rould lH' rHldPd for \ t'-lllttlt;al ion 
• J)) () ('(l lC''-IOilr< C''-1 ('()ltlcl IH' ('0\"Plf'rl . 
I !l 1 
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